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Table 1.1. A selected comparison of the numbers of 
Source 
Siddiqi, 
Carolin and 
Myers cough 
(1976) 
Clemens and 
Franklin 
(1981) 
Benson 
(1984) 
Purdie and 
Slatyer 
(1976) 
Bell et al. 
(1984-) 
Baird 
(1977) 
+ Koch and 
Bell 
(1980) 
species recovering by differing means 
(resprouting versus dependence on seeds), 
from Australian studies. 
(Numbers of species given are those positively 
identified in either category). 
No. of 
Species 
Resprout-
ing 
4 
27 
3 
29 
100 
20 
64+ 
No. of 
Obligate 
Seeders 
4 ( +4?) 
10 
22 
18 
51 
9 
N.A. 
Locality and Vegetation Type 
Coastal heath, central N.S.W. 
(eastern Australia) 
Coastal heath, central N.S.W. 
(Sydney (eastern Australia) 
Open scrub and woodlands, 
Central coast N.s.w. and 
Sydney. 
Open forest, N.s.w. Table-
lands, (eastern Australia) 
Various scrubs and heath 
of sandy soils in South-
Western Australia. 
Coastal woodlands in South-
Western Australia. 
Jarrah forests in South-
Western Australia. 
+ root-sprouting-regenerators only out of a total 
of 93 species. 
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Table 1.2 Descriptions of vegetation type and soils taken 
from Benson and Fallding (1981). Asterisks mark 
the types for each species in which this study 
was performed. 
Species 
Banksia 
ericifolia and 
Petrophile 
pulchella 
Banksia 
serrata 
Isopogon 
anemonifolius 
Vegetation Type 
(1) Open-Forest - Low Open 
Forest 
(2) Low Woodland - Low 
Open* 
Woodland 
(3) Closed to Open-Scrub* 
(4) Heath 
(5) Sedgeland 
Open-Forest ( 1) 
(2) * Open-Forest - Low Open 
Forest 
(3) Open woodland - Low 
Open* 
- Woodland 
(1) Open-Forest - Low Open* 
- Forest 
(2) Open-Forest 
Soils 
Light clays and 
Deep yellow sandy 
clay earths 
Sandy soils of 
variable depth 
Sandy soils, 
poorly drained 
Swampy organic 
soils 
Light clays 
Deep yellow sandy 
clay earths 
Sandy soils of 
varied depth 
Deep yellow earths 
and sandy soils 
of varied depth 
- Sandy clays 
2 
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Table 1.3 Fire-frequency and area burnt per calendar month in Brisbane Water National 
Month 
Total 
Frequency 
Area 
Burnt (ha) 
Total 
Frequency 
Area 
Burnt (ha) 
J F 
22 16 
196 1417 
0 0 
0 0 
Park from 1965 - 1983. 
(a) Non-Hazard Reduction 
Month 
M A M 
5 6 6 
1089 126 35 
* (b) Hazard Reduction 
3 11 6 
218 362 29 
J 
7 
421 
1 
2 
J 
14 
254 
5 
41 
• NB: These carried out between 1976 - 1983 only . 
. ··-·-~- _,_,_ ___ "·· --- '-"-·~ .... ~ -"-'• -· -~~-'-··· -·--
A s 0 N 
32 40 28 30 
725 239 2678 5224 
4 2 0 0 
23 8 0 0 
D 
45 
1826 
0 
0 
~ 
Table 1.4 A summary of the main themes of this study is 
derived from the model in Figure 1.7. 
(a) Fire effects on established plants (young juveniles, 
juveniles and potentially mature); namely the action 
of variations in fire intensity, seasons and the 
length of inter-fire intervals (CHAPTER 2). 
(b) Growth in size, reproductive output and survival in 
established plants in the absence of fires (or in 
inter-fire periods). These gave some indication of 
the actions of fire frequency and intensity when 
(c) 
fires do occur. (CHAPTER 3). 
Growth in numbers 
absence of fires. 
likely effects of 
(CHAPTER 4) . 
and survival of seedbanks in the 
These data also indicated the 
fire frequencies and intensities. 
(d) Rates and totality of release of seeds in the presence 
and absence of fire and the effects of fire intensity. 
(CHAPTER 5). 
(e) The emergence and establishment of seedlings in the 
presence and absence of fire and the effects of 
fire intensity. (CHAPTER 6). 
(f) The seasonal controls on post-fire emergence and 
their relationship with fire seasonality and fire-
intensity related seed-release-rates. (CHAPTER 7). 
(g) Survival of seedlings after fire and the effects 
of fire seasons. (CHAPTER 8). 
(h)· Synthesis of fire effects and considerations of 
varied fire-regimes across the whole life-cycles 
of the study species. (CHAPTER 9). 
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Figure 1.1 A map of the Brisbane Water National Park Area, from 
Benson and Fallding (1981). Study sites were distributed 
between Kariong, Patonga, Woy Woy and Mooney Mooney Creek. 
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Figure 1.2 (a) ~- ericifolia seedling (about 50 days old). 
" 1.2 (b) B. ericifolia seedling (about 2 years old). 
" 1.2 (c) Dense B. ericifo1ia stand (about 9 years old). 7 
" 1.2 (d) B. ericifo1ia cones and inf1~escences. 
Figure 1.3 (a) B. serrata young juvenile (about 6 years old). 
II 1.3 (b) B. serrata section through the lignotuber of 
a juvenile. 
8 
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1.3 (c) B. serrata shrub form (l metre ruler as scale). 
It 1.3 (d) B. serrata large tree ( " It It It 
10 
Figure 1.4 (a) Petrophile seedling (about 1 year old ). 
II 1.4 (b) Dense Petrophile stand (10 years old). 
II 1.4 (c) Petrophile cones. 
Figure 1.5 (a) A Multi-stemmed, spreading Isopogon plant 
(8 years post-fire). 
(N.B.: A young juvenile Isopogon is 
illustrated in Fig. 9.5). 
11 
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Figure 1.6 A representation of the life-cycle of a plant with an above 
-ground seedbank (modified fran Harper 19FI) • 
n ill lll 
• ·I 
<Qo ~ ••• •• • • • • • • • • ·I ~ • • ~ •• • ~ • •• .. , • ~ • • • • ~ •• • •• I ~ • • • • • •• • • • 
• • 
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•• 
:sz: 
I=seeds on the soil 
II=recruitrnent of seedlings (the envirornnental sieve) 
III =the phase of grCMth in mass and in number of modular units. 
IV=seed production and storage in fruits. 
V=seed release. 
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Figure 1.7 
fire absent 
F 
A simple model of how fire may affect the life-
cycle of a plant with above-ground seed storage. 
This model was used as a basis for this study. 
occurence 
of fire 
s 
seeds in canopy 
T 
s released seeds 
T S&G 
established plants 
seed putative effects: 
production s survival 
--------
I I life-cycle stage 
T trigger 0 transfer between file-cycle stages F fecundity 
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Table 2.1 Details of stem dimensions, bark thickness, 
internal probe position and temperatures 
for artificially heated stems of ~· serrata. 
1 2 3 4 5 6 
Stem 
diameter 21.3 4.5 5.1 5.4 5.1 13.4 
(em) 
* Bark 
thickness 33 5 9 9 7 26 
(mm} 
Probe 28 8 9 9 6 25 depth 
(mm) 
Ambient+ 
t!Smperature 16 16 13 14 13 12 
( c) 
Internal + 
temperature 20 20 20 15 11 15 
(OC) 
* Average of two readings. 
+ Temperature at commencement of heating. 
ID 
~ 
Table 2.2 
(Year 
of 
last 
fire) 
a(slope) 
b(inter-
cept) 
2 
r 
F 
p 
X 
y 
Regression equations for ~· serrata relating bark thickness (mrn) to stem diameter (mm) 
at 1.6 metres in differing sites for all diameters. 
(equation form y = ax + b 
where y = bark thickness, x = stem diameter). 
SITES 
1 2 3 4 5 6 
1976 (1968) (1976) (1968) ( < 1964) ( < 1964) 
0.152 0.175 0.150 o .1a o 0.132 0.165 
--
2.917 2.487 3.298 2.649 3.154 -0.639 
0.68 0.80 0.73 0.79 0.67 0.76 
101.282 191.719 131.276 184.453 97.956 153.887 
< 0. 001 < 0. 001 < 0. 001 < 0. 001 < 0. 001 < 0. 001 
108.24 100.24 99.00 82.16 114.84 89.76 
19.314 19.98 18.10 17.42 18.36 14.16 
Table 2.3 Comparison of regression equations for bark 
thickness on diameter in B. serrata 
(all stem diameters). 
Comparison of slopes. 
F ratio eLf. probability 
1. 644 5, 288 0.20 > p > 0.10 
Comparison of intercepts 
F ratio d. f. probability 
7.419 s, 288 p < 0.001 
17 
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Table 2.4 Regression equations for ~· f!err~~ta relating bark thickness (mm) to stem diameter (mm) 
at 1.6 metres in differing sites for stems ~ 10. 0 em diameter. 
SITES 
(Year 
of 1 2 3 4 5 6 
last (1976) (1968) (1976) (1968) <<1964-) <<196'1-) 
fire) 
a(slope) 0.293 0.350 0.307 0.319 0.195 0.178 
b(intercept) -6.626 -8.78 -8.10 6.58 1. 64 -2.00 
2 0.428 0.903 0.828 0.828 0.573 0. 671 r 
F 16.44 261.18 141.89 184.40 24.07 29.99 
p <0.001 < 0. 001 < 0. 001 <o.OOl <o.ool < 0. 001 
-
X 58.5 65.1 70.5 65.2 63.2 65.2 
y 10.5 14.0 13.5 44.6 20.9 15.3 
Table 2.5 Comparison of regression equations for bark 
thickness on diameter in B. serrata 
(stems ~ 10 em diameter). 
Comparison of slopes. 
F ratio d.f. Probability 
1. 412 5,164 0.50 > p > 0.20 
Comparison of intercepts 
F ratio d. f. Probability 
8.350 5,164 <o. oo1 
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Table 2.6 
Height 
(em) 
a 20 
(slope) 50 
100 
150 
b 20 
(inter- 50 
cept) 100 
150 
2 20 
r 50 
100 
150 
F 20 
50 
100 
150 
-
X 20 
50 
100 
150 
-y 20 
50 
100 
150 
Regressions equations for B. ericifolia relating 
bark thickness (mrn) to stem diameter {mrn) at four 
heights in three sites. 
SITE 
1 2 3 
0.049 0.057 0.045 
0.053 0.077 0.043 
0.055 0.089 0.072 
0.042 0.094 0.071 
2.040 2.332 3.797 
0.860 -0.249 2.579 
0.231 -1.335 0.165 
1.331 -1.332 
0.937 0.770 0.202 
0.857 0.640 0.412 
0.946 0.859 0.513 
0.755 0.922 0.782 
*** ** 118.91*** 26.74** 2.02 n.s. 
47.74 14.23*** 5.61*n.s. 
138.74.** 48.58*** 8.41** 
24.66 ** 95.19 21.8 
127.4 97.4 99.0 
114.4 82.8 80.4 
102.2 73.4 73.2 
71.1 61.8 62.2 
8.3 7.9 8.2 
6.9 6.1 6.0 
5.8 5.2 5.4 
4.3 4.5 4.8 
.. p<O·OS ••p<0·002 ~p< 0·001 
20 
I 
Table 2.7 Comparisns of regressions for bark thickness on 
diameter in B. ericifolia. 
Comparison of slopes 
·Heights (em) F ratio d. f. Probability 
20 0.100 2,24 50.50 
50 0.824 2,24 0.50 
100 5.043 2,24 0.02<p<0.05 
150 7.628 2., 24 0.02<p<0.05 
Comparison of intercepts 
Heights (em) F ratio d. f. Probability 
20 1. 50 2,24 o.lo>p>o.o5 
50 3.69 2,24 o.1o> p>o.o5 
100 not tested 2,24 
150 not tested 2,24 
Table 2.8 Equations for P.OOled site data at heights of 
20 em and 50 em in B. ericifolia. 
a (slope) 
b (intercept) 
r2 
F 
p. 
Height (em) 
20 
0.043 
3.534 
0.459 
23.76 
< 0. 001 
50 
0.047 
1. 951 
0.687 
61.38 
< 0. 001 
Regression comparisons 
slopes 
intercepts 
t value 
0.373 
25.27 
d.f. 
56 
57 
Probabi li j;y 
> 0. 50 
< 0. 001 
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Table 2.9 
(a) 
Stem size 
(em) 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
(b) 
Stem size 
(em) 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
Estimates of bark thickness in small stem sizes 
as given by site regressions in ~· serrata. 
Equations derived from all stems sampled. 
l 
4.4 
6.0 
7.5 
9.0 
10.5 
12.0 
13.6 
15.1 
16.6 
18.1 
Bark thickness, (mm). 
2 
4.2 
6.0 
7.7 
9.5 
11.2 
13.0 
14.7 
16.5 
18.2 
20.0 
SITES 
3 
4.8 
6.3 
7.8 
9 3 
10.8 
12.3 
13.8 
15.3 
16.8 
18.3 
4 
4.5 
6.3 
8.1 
9.9 
11.7 
13.5 
15.3 
17.1 
18.9 
20.7 
5 
4.5 
5.8 
7.1 
8.4 
9.8 
11.1 
12.4 
13.7 
15.0 
16.4 
Equations derived from stems ~10 em. 
SITES 
l 2 3 4 5 
<l ~i ~i ~i <l <l 2.3 
2.2 1.7 1.1 3.0 4.2 
5.1 5.2 4.2 6.2 6.2 
8.0 8.7 7.3 9.4 8.1 
11.0 12.2 10.3 12.6 10.1 
13.9 15.7 13.4 15.8 12.0 
16.8 19.2 16.5 18.9 14.0 
19.7 22.7 19.5 22.1 15.9 
22.7 26.2 22.6 25.3 17.9 
6 
1.0 
2.7 
4.3 
6.0 
7.6 
9.3 
10.9 
12.6 
14.2 
15.9 
6 
<l 
1.6 
3.3 
5.1 
6.9 
8.7 
10.5 
12.2 
14.0 
15.8 
22 
Table 2.10 
Height 20 (em) 
Site All 
stem sites 
size pooled 
(em) 
1.0 4.0 
2.0 4.4 
3.0 4.8 
4.0 5.3 
5.0 5.7 
6.0 6.1 
7.0 6.5 
8.0 7.0 
9.0 7.4 
10.0 7.8 
11.0 8.3 
12.0 8.7 
13.0 9.1 
14.0 9.6 
15.0 10.0 
16.0 10.4 
17.0 10.8 
18.0 11.3 
19.0 11.7 
20.0 12.1 
Estimates of bark thickness in ~· ericifolia 
stems as given by site regressions, at differ-
ing heights. 
50 100 150 
All 
sites 
pooled 1 2 3 1 2 3 
2.4 <1 0 0.9 1.8 0 1.1 
2.9 1.3 <1 1.6 2.2 0.6 1.8 
3.4 1.9 1.3 2.3 2.6 1.5 2.5 
3.8 2.4 2.2 3.1 3.0 2.5 3.2 
4.3 3.0 3.1 3.8 3.4 3.4 3.9 
4.8 3.5 4.0 4.5 3.9 4.3 4.6 
5.3 4.1 4.9 5.2 4.3 5.3 5.3 
5.7 4.6 5.8 5.9 4.7 6.2 6.1 
6.2 5.2 6.7 6.7 5.1 7.1 6.8 
6.7 5.7 7.6 7.4 5.5 8.1 7.5 
7.1 6.3 8.5 8.1 6.0 9.0 8.2 
7.6 6.8 9.3 8.8 6.4 10.0 8.9 
8.1 7.4 10.2 9.5 6.8 10.9 9.6 
8.5 7.9 11.1 10.3 7.2 11.8 10.3 
9.0 8.5 12.0 11.0 7.6 12.8 11.0 
9.5 9.0 12.9 11.7 8.1 13.7 11.7 
9.9 9.6 13.8 12.4 8.5 14.7 12.4 
10.4 10.1 14.7 13.1 8.9 15.6 13.2 
10.9 10.7 15.6 13.9 9.3 16.5 13.9 
11.4 11.2 16.5 14.6 9.7 17.5 14.6 
23 
Table 2.11. 
Factor 
Sites 
Dates 
Interaction 
Analysis of variance of ~- serrata bark 
moisture content. (transformed data). 
F ratio d.f. Probability 
14.572 1,88 0.001 
0.691 10,88 0.730 
l. 254 10,88 0.230 
24 
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Tables 2.12 - 2.18 Mortality and mode of resprouting in relation to size - Numbers in differing Size 
classes 
in high-severity fire sites. 
- unbracketed 
bracketed 
- underlined 
basal resprout 
epicormic resprout 
dead 
Table 2.12 Dec. 80 (I) Lignotuber Diameter (em). 
Stem 
diam. 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 (B. H.) 
(em) 
--
<LO 4 25 15 4 1 
1-4 6 1 1 (5) (5) (2) 
5-8 2 2 (4) (1) 
(2) (7) 
9-12 (1) (1) (2} (2) 
2 
-
13-16 (2) 
1 
-
17-20 (1) (2) (1) 
21-24 (1) 
25-28 1 1 
29-32 (1) 1 1 ( 4) 
1 
"' "' 
Table 2.13 Dec. 80 (II) Lignotuber Diameter (em). 
Stem 
diam. 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 (B. H.) 
jcm) 
<Lo 1 11 13 4 1 
1-4 1 2 
( 1) (4) 
5-8 (2) ( 5) (4) 1 
1 
9-12 (2) (3) (5) 1 
2 2 
13-16 ( 1) 1 (2) (2) 
1 
---
17-20 (1) (1) 
21-24 
25-28 (1) 
29-32 
.... 
"' 
Table 2.14 March 80 (I) 
Stem 
diam. 1-5 6-10 (B. H.) 
(em) 
<Lo 2 3 
1-4 
5-8 
9-11 
13-16 
17-20 
21-24 
--
25-28 
29-32 
11-15 
11 
2 
1 
(2) 
1 
Lignotuber Diameter (em). 
16-20 21-25 26-30 31-36 36-40 41-45 4~-50 51-55 56-60 
3 
1 1 
*7) (1) (2) 
(3) (1) 
(1) 
1 (1) 
co 
"' 
Table 2.15 March 80 (II) 
Stem 
diam. 1-5 6-10 (B. H. ) 
(em) 
--
<Lo 9 
1 
1-4 
5-8 
9-12 
13-16 
17-20 
21-24 
25-28 
29-32 
11-15 
ll 
7 
( 1) 
1 
( 1) 
Lignotuber Diameter (em). 
16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
2 
2 
(3) 
1 (1) 
( 5) 
.l 
2 
(1) 1 
(1) 
-
(1) ( 1) 
(1) 
(1) 
"' 
"' 
Table 2.16 May 82 (I) 
Stem 
diam. l-5 6-10 (B. H. ) 
Jcm) 
<LO 7 
l-4 
5-8 
9-12 
13-16 
17-20 
21-24 
25-28 
29-32 
ll-15 
6 
(2) 
(l) 
-
Lignotuber Diameter (em). 
16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
(6) (l) 
l 
( 8) (l) ( l) 
(l) 
( l) 
(l) 
.!. 
(l) 
g 
Table 2.17 -May 82 (II) Lignotuber Diameter (em). 
Stem 
diam. 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 (B. H.) 
(em) 
<1.0 1 17 9 1 
., 3 2 
"' 
1-4 (2) 1 (6) (1) 
(2) 
2 
5-8 (1) (3) 1 (1) 
9-12 (2) (1) (1) 
13-16 (1) ( 1) (1) 
17-20 (1) 
21-24 
25-28 
29-32 
~ 
"' 
Table 2.18 - August 80. Lignotuber Diameter (em) • 
Stem 
diam. 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 55-60 (B. H.) 
(em) 
<LO 6 18 16 1 
1-4 1 1 (1) 
(1) 
5-8 ( 3) (1) (1) 
9-ll (1) (2) (l) 
1 ( 1) 
13-16 (3) 
17-20 (2) (2) 
~ 
- ~~ -·~ ------
21-24 (2) (1) 
25-28 (1) 
29-32 (2) 
32 
Table 2.19 Summary of epicorrnic and basal resprouting 
frequencies in burns of low and high severity. 
Ratio of basal resprouters to epicorrnic + Fire 
severity Site resprouters (frequencies) 
Stern - Size Class (D.B.H., ern) 
<LO 1.0- 2.0 2.1 - 4.0 4.1 - 6.0 6.1 - 8.0 
High Dec.80 I 35:0 1:3 2:6 3:10 2:5 
Dec.80 II 26:0 2:1 1:2 0:6 0:5 
Mar.80 I 19:0 2:0 0:2 0:5 0:5 
Mar.80 II 12:0 5:3 4:0 1:5 0:3 
May 82 I 13:0 0:3 0:7 0:6 0:5 
May 82 II 27:0 2:3 0:8 0:4 9:1 
Aug.80 41:0 2:1 0:1 0:3 0:2 
--
Mean 
pro-
portion 1. 00 0.491 0.226 0.057 0.041 
of +0.185 +0.139 +0.038 +0.041 
basal 
sprouters 
Low Dec.80 I 49:0 1:0 No No No 
Dec.80 II 6:0 1:3 basal basal basal 
sprouters sprouters sprouters 
May 82 I 16:3 2:0 
May 82 II 4:0 1:3 
Jul.81 I 20:1 1:4 
Jul.81 II 30:1 12:4 
Mean 
pro- 0.968 0.575 0 0 0 
portion +0.026 +0.158 
of 
basal 
sprouters 
t value 0.345 
probability n.s. 
+ includes plants not fully scorched in cool burns. 
<') 
<') 
"'"~'-
Tables 2.20 - 2.25 Mortality and mode of resprouting in relation to size - numbers in differing 
size classes in low-severity fire sites. 
Table 2.20 Dec. 80 (I) 
Stern 
Diarn. (B.H.) 
(ern) 
<LO 
1 - 4 
5 - 8 
9 - 12 
13 - 16 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
1-5 6-10 
9 24 
1 
11-1§ 
15 
1 
1 
• (2) 
Lignotuber Diameter (ern) 
16-20 21-25 26-30 31-35 
1 
(2) (1) 
( 10) (3) 
(1) (6) (2) 
(1) (1) 
basal resprout - unbracketed = 
bracketed = epicorrnic resprout 
= dead - underlined 
36-40 41-45 46-50 51-55 56-60 
(2) 
¢ 
C') 
Table 2.21 
Stem 
Diam. (B.H.) 
(em) 
<Lo 
1 - 4 
5 - 8 
9 - 12 
13 - 16 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
Dec. 80 (II) 
1-5 6-10 11-15 
6 24 8 
2 
(5) 
Lignotuber Diameter (em). 
16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
1 
(3) 
(2) ( 6) (1) 
(3) ( 1) 
(1) (2) (2) 
(1) ( 1) 
(1) (1) 
Ill 
"' 
Table 2.22 May 82 (I) 
Stem 
Diam. (B. H.) 1-5 6-10 
(em) 
-
(1.0 4 7 
1 - 4 
5 - 8 
9 - 12 
13 - 16 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
11-15 
5 
(1) 
Lignotuber Diameter (em). 
16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
(2) ( 1) 
(2) (2) 1 
(1) (1) (2) (2) 
(2) (2) (3) (2) 
(5) (4) 1 ( 1) 
(1) 
<D 
"' 
Table 2.23 
Stem 
Diam. (B. H.} 
(em} 
<L 0 
1 - 4 
5 - 8 
9 - 12 
13 - 16 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
May 82 (II} 
1-5 6-10 11-15 
1 10 13 
( 10} 
1 
(2} 
Lignotuber Diameter (em}. 
16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-70 
1 
( 6} 
( 9} ( 1} 
(2} (3} 
( 1} 
(1} 
(1} 
... 
M 
Table 2.24 
Stem 
Diam. (B. H.) 
Jcm) 
<LO 
1 - 4 
5 - 8 
9 - 12 
12 - 16 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
July 81 (I) 
1-5 6-10 11-15 
6 9 4 
2 
1 
(2) 
Lignotuber Diameter (em). 
16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
1 1 
(4) (3) (1) (1) 
1 1 
(3) (3) ( 1) 
( 1) (5) (4) (2) 
(2) ( 1) 
CX) 
(") 
Table 2.25 
Stem 
Diam. (B. H.) 
(em) 
<Lo 
1 - 4 
5 - 8 
9 - 12 
13 - 16 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
July 82 (II) 
1-5 6-10 11-15 
9 15 6 
2 1 
( 1) 1 
( 6) 
1 
Lignotuber Diameter (em). 
16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
1 
(1) 
1 
1 1 
(8) (2) 
1 
(3) (5) ( 1) ( 1) 
(4) (5) ( 1) (2) 
( 1) (2) 
Table 2. 26 - Mortality in plants burnt at high and low 
levels of fire severity. 
Fire Severeity Site 
High December 80 (I) 
December 80 (II) 
March 80 (I) 
March 80 (II) 
May 82 (I) 
May 82 (II) 
August 80 
Low December 80 (I) 
December 80 (II) 
May 82 (I) 
May 82 (II) 
July 82 (I) 
July 82 (II) 
% Dead in 
Sample 
7.0 
13.7 
11.4 
11.1 
5.1 
15.6 
4.3 
2.4 
2.8 
8.5 
7.3 
3.8 
3.3 
39 
llive 
Dead 
Totals 
A comparison of the frequency of mortality 
amongst samples drawn from high-severity burns. 
Dec.I Dec.II Mar.I Mar.II May I May II Aug.80 
106 63 39 48 39 53 67 
8 10 5 6 2 10 3 
114 73 44 54 41 63 ~0 
G value d.f. Probability 
9.02 6 0.25 > p > 0.10 
Totals 
4 15 
44 
459 
Table 2. 28 A comparison of the frequency of mortality 
amongst samples from low-severity burns. 
Alive 
Dead 
Totals 
Dec.I Dec.II Jul.I Jul.II May I May II 
81 
2 
83 
69 
2 
71 
54 
5 
59 
G Value 
4.823 
77 
6 
83 
d.f. 
5 
51 
2 
53 
60 
2 
62 
Probability 
0. 50 > p > 0. 25 
Totals 
392 
19 
411 
40 
2.29 A comparison of survival frequency between 
high and low-severity burns. 
High Low Totals G-value d. f. Probability 
Alive 
Dead 
Totals 
Table 2. 30 
Sample 
Dec. 80 (I) 
Mar. 80 (II) 
Aug. 80 
May 82 ( II) 
392 
19 
411 
415 
44 
459 
807 
63 
870 
8.205 1 < 0. 005 
Correlation co-efficient between lignotuber 
diameter and sprout stem diameter (S.S.D.) 
in samples from high-severity burns. 
Correlation 
Coefficient - r Probability Sample Size 
0.0497 0.818 24 
0.0359 0.903 14 
0.5460 0.205 7 
-0.2020 0.422 18 
41 
42 
--- 2.31 Comparison of stem D.B.H. in epicormic sprouters 
Site 
and 
Burn 
Mean + 
S.E. 
S.S .H. 
(em ) 
Dec.80 
(I ) 
4.62 
0.44 
(sprouting below 3.0 m) in high-severity burns. 
Dec.80 
(II) 
Mar.80 
(I) 
Mar.80 
(II) 
May 82 
(I) 
May 82 
(II) 
Aug. 80 F 
d. f. 
p 
6.34 
0.82 
6.46 
0.53 
5.97 
1.18 
4.36 
0.60 
5.38 6.40 1.340 0.246 
0.94 1.01 (6,103) 
Summary of means of sprout stem diameter (S.S.D.) and 
sprout stem height (S.S.H.) in high-severity burns 
and between site comparison anovas. 
Dec.80 Mar.80 Mar.80 May 82 Aug.80 Dec.80 May82 F p 
(I) 
7.02 
0.31 
(II) 
6.89 
0.35 
(I) 
6.33 
0.31 
(II) 
6.03 
0.33 
*-----------------------------------------
Dec.80 May82 Mar.80 Mar.80 
(I) (II) (II) (I) 
0.98 1.13 1. 24 1. 39 
0.15 0.19 0.22 0.15 
5.01 
0.35 
Dec.80 
(II) 
1. 57 
0.19 
*----------------------------------------------
(II) 
5.01 
0.31 
May 82 
(I) 
1. 78 
0.19 
(I) d. f. 
3.09 16.621<0.001 
0.43 (6,103) 
Aug.80 F p 
d. f. 
2.00 3.391 
0.28 (6,l03f0.005 
* Means with common underlining were not significantly different 
(p ) 0.0 5) . 
Comparisons of stern D.B.H. and S .B.D. (sprout 
branch diameter) in sites burnt at low levels 
of fire-severity. 
(a) D.B.H. 
May 82 Dec.80 Dec.80 Jul.81 Jul. 81 May 82 F 
(I) (II) (I) (II) (I) (II) (d .f. ) 
Mean + 
S.E. 11.18 11. OS 8.29 7.08 6.31 6.17 3.849 
D.B.H. 0.84 2.18 0.75 0.69 0.76 0.75 (5,167) 
(em) 
-----------------------------------------------* 
43 
p 
6 .003 
* conunon underlining indicates no significant difference (p > 0. 05) 
(b) S.B.D. 
Site Dec.80 Dec.80 May 82 May 82 Jul. 81 Jul.81 F p 
and 
Burn (I) (II) (I) (II) (I) (II) (d.f.) 
Mean + 
S.E. 1. 35 1. 46 1.35 1. 44 1.34 1. 21 0.989 0.426 S.B.D. 0.08 0.14 0.06 0.09 0.12 0.06 (5,167) 
(ern) 
Tables 2.34 - 2.39 Overall survival (at 1 year post-treatment) 
of Isopogon and ~· serrata plants in the 
resprout experiment. Values given are 
frequencies. 
44 
Table 2.34 Values in brackets are numbers which resprouted. 
Mature B. serrata 
(a) 2-year site 
Season High Heat Low Heat Stern Defoliated Crown Control 
Removed Removed 
November 1 1 2 5 5 5 
(5) (2) (5) (5) (5) 
February 1 1 3 5 5 5 
(2) (1) (4) (5) (5) 
August 1 2 2 4 4 5 
(2) (2) (5) (5) ( 5) 
(b) 5-year site 
November 3 5 4 5 5 5 
( 3) (5) ( 5) (5) (5) 
February 4 4 5 5 5 5 
( 4) ( 4) (5) ( 5) (5) 
August 2 3 3 5 5 5 
( 3) ( 4) ( 3) (5) ( 5) 
Cont'd overleaf 
45 
Table 2.34 (Cont'd) 
(c) 13-year site 
Season High Heat Low Heat Stem Defoliated Crown Control 
Removed Removed 
November 4 3 4 5 5 5 
(5) (5) (5) ( 5) (5) 
February 2 2 4 3 5 5 
( 3) (3) ( 5) (5) (5) 
August 3 0 4 5 5 5 
( 3) (1) (5) (5) (5) 
46 
Table 2. 35 juvenile B. serrata 
(a) 2-year site 
Seasons High Low Stem Control 
Heat Heat Removed 
November 5 5 5 5 
( 5) (5) ( 5) 
February 1 5 4 5 
( 2) ( 5) ( 5) 
August 4 5 5 5 
( 4) (5) (5) 
(b) 5-1_ear site 
-
November 4 5 5 5 
(5) ( 5) ( 5) 
February 4 4 5 5 
( 5) ( 5) ( 5) 
August 3 5 5 5 
( 4) ( 5) ( 5) 
(c) 13-;r:ear site 
November 3 3 2 5 
(5) (5) (5) 
February 4 3 4 5 
(5} (5) (5) 
August 3 2 3 5 
(5 } ( 5) (5} 
Table 2.36 young juvenile B. serrata 
(a) March 1982 
Replicate Heated 
1 0 
(0) 
2 0 
( 0) 
(b) August 1983 
1 2 
(2) 
2 5 
( 1) 
Leaves and 
Stem Removed 
5 
(5) 
5 
( 5) 
5 
(5) 
5 
(5) 
5 
5 
5 
5 
47 
Control 
Table 2. 37 
{ .. , 
Season 
November 
February 
August 
{b) 
November 
February 
August 
{c) 
November 
February 
August 
High 
Heat 
4 
{ 5) 
2 
{5) 
3 
{5) 
5 
{ 5) 
5 
{5) 
5 
{5) 
2 
{5) 
1 
( 4) 
1 
( 4) 
mature Isopogon 
2-year-site 
Low 
Heat 
5 
{ 5) 
2 
{ 2) 
5 
{ 5) 
5-~ear-site 
5 
{5) 
5 
{5) 
5 
{ 5) 
13-~ear-site 
4 
{ 5) 
1 
(5) 
4 
(5) 
Stems 
Removed 
5 
{ 5) 
5 
{5) 
5 
{5) 
5 
{5) 
5 
{5) 
5 
( 5) 
4 
(5) 
2 
{5) 
4 
{ 5) 
48 
Control 
5 
5 
5 
5 
5 
5 
5 
5 
5 
49 
Table 2.38 juvenile Isopogon 
(a) 2-.lear-site 
Seasons High Low Stems Control 
Heat Heat Removed 
November 3 5 5 5 
( 4) (5) ( 5) 
February 2 2 5 5 
(2) ( 5) ( 5) 
August 2 3 5 5 
(2) (5) (5) 
(b) 5-.lear-site 
November 2 4 5 5 
(2) (5) (5) 
-
February 0 5 5 5 
( 0) (~) (5) 
August 0 5 5 5 
( 0) (5) (5) 
(c) 13-.lear-site 
November 2 4 4 5 
( 2) (5) ( 5) 
February 0 5 3 5 
( 0) (5) ( 4) 
August 0 4 5 5 
( 0) ( 5) ( 5) 
Table 2.39 
(a) 
Replicate 
1 
2 
young juvenile Isopogon 
March 1982 
Heated Leaves and 
Stems Removed 
0 2 
( 0) (3) 
0 3 
(0) (3) 
(b) August 1983 
1 
2 
0 
( 0) 
0 
(0) 
4 
(4) 
1 
(3) 
so 
Control 
5 
5 
5 
5 
Table 2.40 
Season 
November 
February 
August 
Season 
November 
February 
August 
51 
Table probabilities for the Fischer Exact 
Test for dif~erences in survival frequencies 
between sites in B. serrata (N.T . = Not Tested) 
(a) Mature ~· serrata 
High 
Heat 
0.140 
0.250 
0.800 
Low 
Heat 
0.070 
0.250 
0.250 
Stem 
Removed 
0.460 
1. 000 
0.801 
(b) Juvenile ~· serrata 
High 
Heat 
0.725 
0.204 
1. 000 
Low 
Heat 
0.375 
0.714 
0.066 
Defoliated 
N.T. 
0.375 
0.330 
Stern 
Removed 
0.066 
0.330 
0.375 
Crown 
Fremoved 
N.T. 
N.T. 
0.330 
Table 2.41 
Season 
0.229 
0.070 
0.817 
Table probabilities for the Fischer Exact Test 
for differences in survival frequencies between 
sites in Isopogon. 
(a) mature Isopogon 
High 
Heat 
0.330 
0.065 
0.330 
Low 
Heat 
0.330 
0.066 
0.330 
(N.T. = Not Tested) 
Stems 
Removed 
N.T. 
N.T. 
(b) juvenile Isopogon 
1. 000 1. 000 0.330 N.T. 
0.350 0.066 0.350 N.T. 
0.350 0.330 N.T. N.T. 
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Table 2.42 
(a) 
Source 
Total 
Treatments 
Seasons 
Interaction 
Error 
Lowest 
Mean 
Analyses of variance of transformed percentage 
survival in B. serrata. 
mature B. serrata 
s.s. d.f. M.S. F p 
32729.52 53 
21451.13 5 4290.23 16.572 < 0. 001 
799.46 2 399.73 1.544 >0.20 
1158.92 10 115. 89 0.448 >o. 50 
9320.01 36 258.90 
S.N.K. results 
- - -X X X X X X Highest 
High Low Stem Defol. Crown Control Mean 
Heat Heat Rem. Rem. 
(b) juvenile ~- serrata 
Source 
Total 
Treatments 
Seasons 
Interaction 
Error 
Lowest 
Mean 
s.s. 
13709.44 
4504.45 
264.76 
362.70 
8577.53 
X 
High 
Heat 
d. f. 
35 
3 
2 
6 
24 
S.N.K. results 
X 
LOW 
Heat 
M.S. 
1501.48 
132.38 
60.45 
357.40 
X 
Stem 
Rem. 
F 
4.201 
0.370 
0.169 
X 
Control 
p 
~ o. 05 
::>o.5o 
>o.5o 
Highest 
Mean 
53 
Table 2.43 Analyses of variance of transt6rmed 
percentage survival in Isopogon. 
(a) mature Isopogon 
Source s.s. d.f. M.S. 
Total 17767.13 13 
Treatments 3561.81 3 1187.27 
Seasons 282.64 2 142.32 
Interaction 1910.51 6 318.42 
Error 12012.17 12 1001.01 
(b) juvenile Isopogon 
Source 
Total 
Treatments 
Seasons 
Interp.ction 
Error 
Lowest 
Mean 
s.s. d.f. 
33300.75 35 
24803.99 3 
427.47 2 
1769.47 6 
6299.82 24 
S.N.K. results 
X 
High 
Heat 
x· 
Low 
Heat 
M.S. 
8268.00 
213.74 
294.91 
262.49 
X 
Stems 
Rem. 
F p 
1.186 >o.5o 
0.141 50.50 
0.318 0.50 
·p 
31.50 
0.814 
1.124 
X 
Control 
p 
<0.001 
> o. 50 
> 0. 50 
Highest 
Mean 
54 
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Table 3.1 
Site 
1977 Alive 
Dead 
Totals 
1975 Alive 
Dead 
Totals 
1974 Alive 
Dead 
Totals 
Density effects in ~· ericifolia on the 
frequency of overall mortality - shallow 
soils, young plants. 
High Density+ 't + Low Dens~ y Totals G Value 
39 21 60 
12 6 18 0.010 
51 27 78 
27 9 36 
15 4 19 0.112 
42 13 55 
32 12 44 
8 4 12 0.160 
40 16 56 
+ High density 
':;::;' 20 plants/m
2
• 
Table 3.2 
Sites 
Alive 
Dead 
Totals 
G value 
Comparison of the frequency of overall 
mortality in ~· ericifolia between 
shallow soil sites. 
1977 
60 
18 
78 
3.246 
1975 
36 
19 
55 
1974 
44 
12 
56 
0.25 > p > 0.10 
Totals 
130 
49 
179 
61 
Probabi-
lit 
> 0. 75 
> 0. 50 
> o. 50 
Table 3.3 
Site 
1977 
1975 
1974 
Table 3.4 
Age 
Young 
Old 
Growth in B. ericifolia survivors versus dead 
plants in the year prior to death, as recorded 
in 1982 and 1983. (young plants, shallow soils). 
x Growth (n) T Probability 
Survivors Dead Value 
0.134 (28) 0.031 ( 9) 2.50 O.Ol> p > 0.005 
0.135 ( 34) 0.129 (14) 0.18 ~ 0.50 
0.224 (41) 0.130 (12) l. 4 7 0.10 p > 0.05 
Comparison of overall proportional mortality in 
~- ericifolia between young and old plants on 
deep soils. (data angular transformed for 
analysis). 
Site x Dead T Value Probability 
1976 0.019 0.150 > o. 50 
1975 0.020 
1973 0.020 
1968 ( i) 0 
1968 (ii) 0.020 
"Old" (..c.lq'"1 0.060 
62 
Table 3.5 Basal diameters of B.ericifolia stems. 
Values are frequencies out of samples 
of 50 plants in the given size classes. 
Numbers 
Site Basal Stem ·Basal Stem 
Diameter Diameter 
) 9 em 6-9 em 
1968 ( i) 2 8 
1968 (ii) 0 3 
< 1964 7 6 
63 
Table 3. 6 
Site 
1977 
1975 
1974 
Growth+comparisons in~· ericifolia between 
plants at high and low densities. 
(young plants, shallow soils) 
-
X Average growth (n) ., Probability 
High Density Low Density Value 
0.097 (41) 0.140 ( 17) 1. 58 0.20)p>O.l0 
0.117 ( 25) 0.103 ( 8) 0.54 > 0.50 
0.148 ( 31) 0.166 ( 9) 0.69 > 0. 50 
+ Average mean annual relative height growth. 
Table 3.7 
Site 
1976 
1975 
1973 
1968 
Comparisons of growth+ in~· ericifolia 
between cone producers and non-producers 
on deep soils. 
X Average growth (n) T Probability 
Producers Non-Producers Value 
0.169 (10) 0.229 ( 3 8) 1. 69 < 0. 05 
0.196 ( 31) 0.196 (19) N.A. N.A. 
0.180 (15) 0.169 ( 3 0) 0.98 > 0. 20 
0.050 (50) 0.045 (46) 0.66 > 0. 50 
+ Average mean annual relative height growth. 
64 
Table 3. 8 
Density 
Alive 
Dead 
Totals 
G-value 
Table 3.9 
Proportions 
Dead 
Comparison of Petrophile overall mortality 
frequency between high- and low-density 
plants in 1975 site. 
High 
128 
14 
152 
0.006 
Low 
41 
4 
45 
P ·>o.9o 
Totals 
179 
18 
197 
Comparison in Petrophile of overall mortality 
(angular transformed annual proportions) 
between 1975 and 1977 samples. 
1975 site 
0.089 
0.092 
1977 site 
0.020 
0.079 
T value 
l. 290 
p > 0. 20 
65 
Table 3.10 
Proportions 
Dead 
Table 3.11 
Comparison in Petrophile of overall mortality 
(angular transformed annual proportions) between 
young and old mature samples. 
Young mature 
0.089, 0.020 
0.092, 0.079 
Old mature 
0.164, 0.040 
0.021 
T Value 
O.OS3 
p > 0. so 
Growth comparison in Petrophile between plants 
at high and low densities in the 1975 sample. 
Average Mean Annual Relative Growth 
Low (all High Density Quadrats 
Density quadrats) l 2 3 4 5 
X 
Variance 
n 
Table 3.12 
Site 
l97S Low 
0.310 0.143 0.128 0.247 0.219 0.109 
0.0169 0.0070 0.0079 0.0028 0.0029 0.004S 
32 47 42 19 14 24 
Comparisons of growth in Petrophile between 
cone-producers and non-producers. 
Average Rel. Growth T Value Probability 
Producers Non-Producers 
(n) ( n) 
0.23 0.329 3.074 < 0. 0025 
Density ( 9) (23) 
1977 0.481 0.497 0.389 > 0. so 
( 2 6) ( 8 s) 
1968 0.058 0.085 l. 430 o.lo>p>o.os 
(22) (68) 
66 
...... 
<0 
Table 3.13 Sizes of individuals in B. serrata samples -- numbers in differing size classes (1983) 
(mature)+, * dead 1981 - 1983. 
+ Plants carrying and/or setting cones during the study. 
(a) 1980 (i) Lignotuber Diameter (em) . 
Stem 
Diam. (B.H.) 
(em) 
< 1.0 
1 - 4 
5 - 8 
9 - 12 
13 - 16 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
1-5 6-10 11-15 16-20 
3 10 4 
3 2 
5 
21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
1 
3 1 
7 (1) 
(1) 
2 1 (1) 
(1) 
(1) 
(1) 
( 2) 
<0 
10 
Stem 
Diam. (B. H.) 
(em) 
<LO 
1 - 4 
5 - 8 
9 - 12 
13 - 16 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
(b) 1980 (ii) 
Lignotuber Diameter (c~). 
1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 
5 10 5 
3 8 
1 1 
1 
(1) 
1 
4 
1 
2 
(2) 
2 ( 2) 
56-60 
0> 
CD 
Stem 
Diam. (B. H. ) 
(em) 
<LO 
1 - 4 
5 - 8 
9 - 12 
13 - 16 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
1-5 6-10 11-15 
2 13 17 
4 
(c) 1976 (i) 
Lignotuber Diameter (em) 
16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
2 
2 
1 (1) 
( 1) 
~·-·· ·--~ ~ ~--""'" '-"-""'~ 
0 
... 
Stem 
Diam. (B.H.) 
(em) 
<Lo 
1 -4 
5 - 8 
9 - 12 
13 - 16 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
~"·-~ --· 
1-5 6-10 11-15 
* 2 10 4 
1 5 
1 
(d) 1976 (ii) 
Lignotuber Diameter (em) 
16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
2 
3 1 
(1) 
2 5 (1) (1) 
1 
(1) 
(3) ( 1) 
(2) (1) ( 1) 
( 1) 
~ 
.... 
(e) 1974 (i) 
Lignotuber Diameter (em). 
Stem 
Diarn. (B. H.) 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
(em) 
<Lo 3 9 9 1 
1 - 4 6 7 3 1 
( 1) ( 1) 
5 - 8 1 1 
3 
9 - 12 ( 1) (1) (1) 
13 - 16 ( 1) 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
~ 
(f) 1974 (ii) 
Lignotuber Diameter (em). 
Stem 
Diam. (B.H.) 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
(em) 
< l. 0 1 * 11 8 7 
1 - 4 2 (1) 
5 - 8 3 1 (1) 1 
* 9 - 12 3 (2) (1) (1) 
13 - 16 (2) 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
"' .... 
Stem 
Diam. (B.H.) 
(em) 
<LO 
-
1- 4 
5 - 8 
9 - 12 
13 - 16 
17 - 20 
21 - 24 
25 - 28 
29 - 32 
1-5 6-10 11-15 
6 8 
1 
(1) 
(g) < 1964 (i) 
Lignotuber Diameter (em) 
16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
2 
11 3 1 (1) 
(2) 
2 4 (1) 
( 1) ( 2) 
1 ( 1) . 
(1) 
;!: 
(h) <1964 (ii) 
Lignotuber Diameter (em.) 
Stem. 
Diam. (B. H.) 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 
(em) 
* <Lo 2 1 
1 - 4 1 3 (1) 
** 5 - 8 (3) (3) (1) 
9 - 12 (3) ( 5) (3) ( 1) (2) 
13 - 16 ( 1) (2) (2) 
17 - 20 ( 1) (1) (1) 1 (1) 
( 1) 
21 - 24 (1) 
25 - 28 
29 - 32 (1) (2) 
10 
...... 
Table 3.14 
Site 
1976 (b) 
1974 (a) 
1974 (b) 
< 1964 (a) 
<1964 (b) 
Table 3.15 
Site 
1976 (b) 
1974 (a) 
1974 (b) 
<1964 (a) 
< 1964 (b) 
Regressions of average mean annual relative stem diameter growth on stem 
(D.B.H.) and lignotuber size in ~- serrata. 
STEM LIGNOTUBER 
Slope F ratio p r 2 Slope F ratio p 
-0 . 005 11.20 < 0. 005 0.291 -0.004 11.00 < 0. 005 
-0.020 5.73 < 0. 05 0.225 -0.007 2.71 N.S. 
-0.018 19.64 ~ 0. 001 0.440 -0.012 12.63 < 0. 005 
-0.014 18.63 0.001 0.309 -0.007 8.56 < 0. 02 
-0.005 3.27 N.S. 0.099 -0.002 1.063 N.S. 
Multiple regression of mean annual relative stem diameter growth on 
stem and lignotuber size, in B. serrata. 
Lignotuber p Stem p Overall p 
F ratio F ratio F-ratio 
l. 873 N.S. 1.179 N.S. 6.631 0.005 
0.213 N. S. 6.055 0.021 5.191 0.013 
0.662 N.S. 10.179 0.003 13.042 < o. 001 0.080 N.S. 9.191 0.004 0.573 < 0. 001 0.840 N.S. 2.930 2.050 N.S. 
2 
r 
0.286 
0.084 
0.324 
0.160 
0.035 
Overa21 
r 
0.338 
0.285 
0.465 
0.308 
0.124 
CD 
,.... 
Table 3.16 Regressions of transformed post-fire height on time since burning in 
B. serrata basal resprouters. 
(Equation No.) Slope Intercept 
Site 
(Severity of last 
burn) 
l. March 80 (I) 0.021 0.056 
(High severity) 
2. March 80 (II) 0.022 0.048 
(High severity) 
3. August 80 (I) 0.020 0.061 
(High severity) 
4. August 80 (II) 0.027 0.063 
(High severity) 
5. December 80 (I) 0.012 0.119 
(High severity) 
6. December 80 (II) 0.023 0.084 
(High Severity) 
7. December 80 (I) 0.035 0.052 
(Low severity) 
8. December 80 (II) 0.024 0.052 
(Low severity) 
9. July 81 (I) 0.045 0.032 
(Low severity) 
10. July 81 (II) 0.037 0.051 
(Low severity) 
11. May 82 (I) 0.070 0.048 
(Low severity) 
(transformed 
F ratio 
26.67 
32.50 
23.84 
48.70 
8.57 
13.75 
26.00 
20.52 
117.81 
6.57 
48.45 
log height 
months 
p 
(0.001 
< 0. 001 
< 0. 001 
< 0. 001 
< 0. 001 
< 0. 001 
< 0.001 
r 
2 
0.468 
0.665 
0.404 
0. 572 
0.200 
0.2,1 
0.378 
0.380 
0.665 
0.205 
0. 613 
(Tont'dl 
.... 
.... 
Table 3.16 (Cont'd) 
(Equation No.) 
Site 
(Severity of last 
burn) 
12. May 82 (II 
(Low severity) 
13. May 82 
(High severity) 
Slope 
0.031 
0. 072 
Intercept F ratio p 2 r 
0.100 2.84 0.107 
0.050 85.79 < 0.001 0.653 
" 
CX) 
..... 
Table 3.17 
Comparison 
(Equation Nos.) 
(1) (2) (3) (4) 
(11) (13) 
Comparisons (Ancova) of post-fire height regressions in ~· serrata 
basal resprouters. 
Slopes F p Intercepts F 
0.545 N.S. 78.130 
0.160+ N.S. 4.200+ 
+ t value calculated (Zar, 1974). 
p 
<o.OOl 
< o. 001 
Table 3.18 
Lignotuber 
Size 
(em) 
5 
7 
9 
11 
13 
15 
17 
19 
Projected height growth as a function of 
lignotuber size over 3 consecutive years, 
using the pooled estimate of mean relative 
growth rate in height (0.1682 p.a.) 
Height at Height at Height at Height at 
42 months + 1 Year + 2 Year + 3 Year 
(Post-Fire) (em) (em) (em) 
(em) 
54.4 64.4 76.2 90.10 
75.8 89.7 106.1 125.6 
97.7 115.6 136.8 161.8 
119.6 141.5 167.4 198.1 
141.7 167.7 198.4 234.7 
163.8 193.8 229.3 
185.9 220.0 
208.1 
79 
Table 3.19 
(a) 
Simulation of growth in stern diameter using 
three growth equations. Estimates of size 
are given for 3 consecutive years. 
(Size= D.B.H. ern.) 
Average mean annual relative growth rates 
in stern diameter predicted by each equation. 
Lignotuber 
Size (ems) 
1974 (i) 1974 (ii) 1976 (ii) 
9 0.2803 0.3371 0.2047 
11 0.2859 0.3425 0.2097 
13 0.2915 0.3479 0.2147 
15 0. 2971 0.3533 0.2197 
17 0.8027 0.3587 0.2247 
19 0.3083 0.3641 0.2297 
(b) Simulated stern D.B.H. (ern) after 1 year. 
Initial size at time zero equalled 1.0 ern. 
Lignotu ber 
Size (ems) 
9 
11 
13 
15 
17 
19 
Growth E~uation Source 
1974 (i) 1974 (ii) 
1.3 1.4 
1.3 1.4 
1.3 1.4 
1.4 1.4 
1.4 1.4 
1.4 1.4 
1976 (ii) 
1.2 
1.2 
1.2 
1.3 
1.3 
1.3 
80 
(e) 
Lignotuber 
Size (ems) 
9 
11 
13 
15 
17 
19 
(d) 
Lignotuber 
Size (ems) 
9 
11 
13 
15 
17 
19 
Simulated stem size (D.B.H. em) 
after 2 years. 
1974 (i) 1974 (ii) 
1.7 2.0 
1.7 2.0 
1.8 2.0 
1.9 2.0 
1.9 2.0 
1.9 2.0 
Simulated stem size (D.B.H. em) 
after 3 years. 
1974 (i) 1974 (ii) 
2.3 2.9 
2.3 2.9 
2.5 2.9 
2.6 2.9 
2.6 2.9 
2.7 2.9 
81 
1976 (ii) 
1.5 
1.5 
1.5 
1.6 
1.6 
1.6 
1976 (:ii.) 
1.8 
1.9 
1.9 
2.0 
2.0 
2.0 
Table 3.20 
Lignotuber 
Size 
Predicted times to grow a fire-resistant stem 
in ~- serrata basal resprouters, as a function 
of lignotuber size (Averages derived from all 
growth equations). 
Slowest Fastest 
Estimate Estimate 
82 
(diameter in em) (Years since_burning) (Years since burninsl 
5 >9 >9 
7 ~9 )>9 
9 > 9 9.5 
11 9.5 8.5 
13 8.5 7.5 
15 8.0 7.0 
17 7.0 6.0 
19 6.5 5.5 
Figure 3.1 
rn 
0: 
0 
> 
> 0: 
:::1 
rn 
"' 0 
..J 
83 
Types of survivorship, after Deevey (1947). 
type II 
type Ill 
TIME J11 
:; 
Figure 3.2 Survivorship in B. ericifolia transects 1980-1983 (a) Shallow soils. 
BO 
60 ::::::::::::======::=======-~----------------~----------~--------~1977 
I 11§~~ f 40 
i 
20 
0 ~~,-~~~~~-r,-~~~~-r-r,-~~~~-r-r~~r-~~-r-r~~~~-----
-· I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
80 
60 
40 
20 
DJ JJ DJ JJ DJ JJ D 1980 1981 1982 
(b) Deep soils 
a, 1968i d,{1964 
b,1968u e, 1973 
c,1975 
1983 
0 ~L,-r;~-r-r,-r;~-r-r,-~~-r-r,-~~-r-ro-~~-o-ro-~~------~ ililliliililiillililiillillliillilllll 
OJ 1980 JJ 1981 JJ 1982 JJ 1983 
U) 
co 
Figure 3.3 
10 l 
5 
0 
10 l 
~ 5 as 
.... 
"'0 
as 
:J 
C" 0 
0 
.... 
Q) 
.0 § 10 h 
5 
0 
0 5 
Quadrat d e nsities in B. e rici folia sample s. 
1977-shallow • h 1975-shaHow • , 1974-shallow 
1976-deep. , 1975-deep , 1973 
1968i lll 1968ii n pre -1964 
I I 
10 15 20 25 5 10 15 20 25 
numbers/quadrat numbers/quadrat 
5 10 15 20 25 
numbers/quadrat 
Figure 3.4 Size distributions of ~· ericifolia samples (as 
measured in 1983). 
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,-- 3.5 Annual variation in number of plants setting ripe 
cones in stands of B. ericifolia. 
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Figure 3.7 Survivorship in Petrophi1e transects 1980-1983. 
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3.14 Average mean annual stem diameter growth in 
B. serrata sites , expressed as mean annual 
-
relative growth rate. (1981-1983) 
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Average simulated height growth of basal resprouters (averages of predictions of 
all equations). 
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Projected lignotuber growth in B. serrata seedlings (1976 sample). (Growth 
projected for 3 years as at 1984). 
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Figure 3.23 (a} Summary in B. ericifolia of rnov~nts of 
- A 
SIZE RANGE 
SAMPLED. 
Height 
<:: 330 ern 
Height Shallo 
< 125 ern soil 
Height 
~600 + ern 
s 
genets in the established life-cycle 
phase in the absence of fire. 
\II 
PHASE WITHIN ESTABLISHED 
LIFE-CYCLE STAGE 
Deep Soil 
...... 
,. 
JUVENILE 
1 Shallow soi~ 
, 
Primary Juvenile Period 
Deep Soil 2 Years 
hallow Soil 4 + Years 
\ ~ 
POTENTIALLY~ Deep soi 
MATURE 
MEAN CONE PRODUCTION (p.a.) 
Increasing with Age 
% MORTALITY 
0.9% p.a. 
10.5% p.a. 
0.9% p.a. 
111 
HALF-LIFE 
(Years) 
74.9 
6.2 
74.9 
Figure 3. 23 (b) Petrophile 
SIZE RANGE 
SAMPLED 
Height 
< 170 ern. 
Height 
< 400 + ern 
PHASE WITHIN ESTABLISHED 
LIFE-CYCLE STAGE 
JUVENILE 
(3 Years + 
Age) 
Prirnar Juvenile Period 
5 - 6 years 
..... ~ 
POTENTIALLY 
MATURE 
~ 
, 
' , 
MEAN CONE PRODUCTION (p.a.) 
Increasing with Age. 
% MORTALITY 
2.8% p.a. 
2.8% p.a. 
11 2 
HALF-LIFE 
(Years) 
24.7 
24.7 
Figure 3.23 (c) 
SIZE RANGE 
SAMPLED. 
Lignotubers 
< 0. 5 em 
Diameter 
Heights 
<50 em 
Lignotubers 
5 - 20 em 
Diameter 
Stem Diameter 
<2.0 em (D.B.H.) 
Lignotubers 
>15 em 
Diameter 
Stem Diameter 
> 2 • 0 em ( D . B . H . ) 
B. serrata 
PHASE WITHIN ESTABLISHED 
LIFE-CYCLE STAGE 
JUVENILE 
RECRUITS 
(5 years + 
Age) 
~ 
5 - 15 years 
w 
JUVENILE 
(Lignotube-
rous) 
, 
~ , 
113 
% MORTALITY HALF-LIFE 
0.8% p.a. 86.3 
0.8% p.a. 86.3 
5 - 10 + years (Overall Primary Juvenile 
Period Unknown - Possibly 
15 - 20 Years +) 
....v 
POTENTIALLY! ) 
MATURE 
(Lignotube-
rous) 
J, 
MEAN CONE PRODUCTION (p.a.) 
Increases Initially After Fire 
Then is Proportional to Size of 
Mature Plant Pool. 
SECONDARY JUVENILE PERIOD 
2 Years. 
0.8% p.a. 86.3 
• 
114 
Figure 3.23 (d) Summary in Isopoqon of movements of genets in 
the established life-cycle phase in the absence 
of fire. 
SIZE RANGE PHASE WITHIN 
SAMPLED HERE ESTABLISHED LIFE-CYCLE STAGE 
Lignotubers 
< 0. 5 em 
Diameter or 
absent 
Height 
< 10 ern. 
JUVENILE 
RECRUITS 
(5 years + 
Age) 
Unkpown 
Estimate~ 15-20 Years After 
Establishment 
Lignotubers 
Diameter 
< 5 ern. 
Heights 
<50 ern 
\V 
JUVENILES 
(Lignotube-
rous) 
' 
.,... 
~ 
.... 
% MORTALITY 
4.8% p.a. 
+ One Year After 
Fire, none 
Recorded 
HALF-LIFE 
(Years) 
14.1 
N.A. 
Est. < l% p.a. 
Unknpwn (Overall primary juvenile period unknown) 
- possibly 20+ years. 
Lignotubers 
Diameter 
5-60 (em) 
Heights 
< 200 em 
\.V 
POTENTIALLY 
MATURE 
(Lignotube-
rous) 
w 
MEAN CONE PRODUCTION (p.a.) 
Peaked 5 Years (Post-Fire) 
Little Difference Before or 
After. 
SECONDARY JUVENILE PERIOD 
2 Years 
' / 
+ One Year After 
Fire, none 
Recorded 
Est. < 1% p.a. 
N.A. 
Table 4.1 
Species 
Comparisons of seed viability as determined 
by tetrazolium staining and germinations in 
water. (mean and S.E. of number viable in a 
sample of 50 seeds). 
, , 5 
Cone X + S.E. 
age Tetrazolium 
X + S.E. 
water 
t p n 
(replicates) 
ericifolia Medium 40.67+3.18 48.33+0.88 2.320) 0.05 3 
• serrata Medium 41. 25+2. 93 4 5 . 5+ 0 . 6 5 1. 418 > 0 . 2 0 4 
ile Young 27.0+3.0 22.0+5.0 0.858)0.20 2 
Old 12.5+0.5 11.0+3.0 0.493)0.50 2 
Young 29.67+2.67 36.33+2.60 1.790)0.20 3 
Medium 21. 67+1. 45 34.67+4.33 2.293) 0.05 3 
CD 
~ 
~ 
Table 4.2 Results of analysis of variance of states of seeds in "young" 
B. ericifolia cones. 
(% data angular transformed) 
INTACT VIABLE UNRELEASED+ 
An ova d. f. M.S. Components F p d. f. M.S. F p d.f. M.S. F p 
Total 79 15 39 
Between 7 7 Replicates 
Sites 3 908.63 7.73<0.001 3 57.74 2.68 > 0.2 3 42.47 0.58 > 0.5 
Replicates 4 196.54 1.67 > 0.2 4 64.70 3.00 > 0.1 4 113.45 1.54 > 0.2 
Error 72 117.55 8 21.56 32 73.76 
+ Two-year-old cones only 
No analysis of released seeds performed on one-year-old cones. 
... 
~ 
~ 
Table 4.3 
Anova 
Components 
Total 
Between 
Replicates 
Sites 
Replicates 
Error 
Results of analysis of variance of states of seeds in "medium" 
B. ericifoliacones. 
(% data angular transformed) 
INTACT VIABLE 
-----
d.f. M.S. F p d. f. M.S. F p d.f. 
59 11 39 
5 
2 732.63 3.46 >o.o5 2 160.21 4.06>0.1 3' 
3 302.26 1. 43 >o.2 3 149.10 3. 78> 0.1 4 
54 211.69 6 39.44 32 
UNRELEASED+ 
M.S. F p 
43.93 0.17 > o. 5 
3.92 0.02 > 0.5 
255.68 
co 
~ 
~ 
Table 4.4 
Anova 
Components 
Total 
Between 
Replicates 
Sites 
Replicates 
Error 
Results of analysis of variance of states of seeds in "old" 
B. ericifolia cones. 
(% data angular transformed) 
INTACT VIABLE 
d.f. M.S. F p d.f. M.S. F p 
39 7 
3 
1 8253.55 13.63<0.002 1 1080.11 9.35>0.05 
2 26.53 0.04>0.5 2 43.10 0.37>0.5 
36 605.65 4 115.51 
UNRELEASED 
d.f. M.S. F p 
39 
3 1. 68 0.01 > 0.5 
4 90.18 0.26 > 0.5 
32 353.43 
Table 4.5 
Component 
Equation 
Slope 
Intercept 
2 
r 
F 
p 
Regressions of logn % seed components versus 
age (years) of seeds (cones) in B. ericifolia 
(differing equations ("15" and "20") correspond 
to those using differing estimates of "old" 
cone age.). 
% Intact Seeds % Viable % Unreleased 
"15 11 tl 20 II "15" ~20" "15" II 2011 
-0.095 -0.077 -0.205 -0.166 -0.024 -0.017 
4.754 4. 712 5.049 4.956 4.621 4.600 
0.816 0. 913 0.550 0.611 0.767 0.673 
4.44 10.71 1. 22 1.57 12.56 2.43 
> o. 05 (o.oo5 '>o.5o > 0.20 < 0.01 > 0.20 
119 
0 
N 
~ 
Table 4.6 
Anova 
Components 
Total 
-
Between 
Replicates 
Sites 
Replicates 
Error 
Results of analysis of variance of states of seeds in "medium" 
B. serrata ·cones. 
(% data angular transformed) 
INTACT VIABLE UNRELEASED 
d.f. M.S. F p d.f. M.S. F p d. f. M.S. F p 
59 11 Not Tested 
5 
2 607.56 1.39>0.5 2 27.75 0.57 >o.5 
3 288.04 0.66 > 0.5 3 18.50 0.38 > 0.5 
54 436.19 6 49.02 
~ 
N 
~ 
Table 4.7 
Anova 
Components 
Total 
Between 
Replicates 
Sites 
Replicates 
Error 
Results of analysis of variance of states of seeds in "old" !!_. serrata 
cones. 
(% data angular transformed) 
INTACT VIABLE UNRELEASED 
d.f M.S. F p d. f. M.S. F p d.f. M.S. F p 
39 7 39 
3 
1 1336.22 2.13 > 0.2 1 705.94 29.81<0.02 3 892.66 3.70<0.05 
2 307.70 0.49 > 0.5 2 246.45 10.43> 0. 05 4 918.87 3.80 < 0.05 
36 627.78 4 23.63 32 241.61 
Table 4.8 
component 
Equation 
Slope 
Intercept 
r2 
F 
p 
N 
Regressions of logn % seed components 
versus age (years) in !!_. serrata 
(differing equations were calculated 
for the 4 heterogeneous "old" cone 
sets of results) 
% Viable % Intact % Unreleased 
Lowest Highest High Low 
Old Old < 1964 < 1964 
Value Value Value Value 
-0.170 ---0.035 -0.081 -0.055 -0.155 
5.145 4.679 4.703 4.745 5.012 
0.878 0.816 0.832 0.851 0.793 
8.69 5.94 4.97 5.42 3.83 
< 0.02 < 0. 05 > o. 05 > 0.05 > 0.10 
20 20 16 14 14 
1 2 2 
C') 
"' ~
Table 4.9 
Anova 
Components 
Total 
Between 
Replicates 
Sites 
Replicates 
Error 
Results of analysis of variance of states of seeds in "young" 
Petrophile cones. 
(% data angular transformed) 
d.f. M.S. F p d.f. M.S. F p d.f. M.S. 
1199 15 NOt tested 
11 
5 545.30 42.37 <o.OOl 3 214.38 2.12 > 0.2 
-
6 10.40 0.81 > 0.05 4 118.69 1.17 > 0.5 
1188 12.87 8 101.12 
F p 
..t 
"' ~ 
Table 4.10 
An ova 
Components 
Total 
Between 
Replicates 
Sites 
Replicates 
Error 
Results of analysis of variance of states of seeds in "medium" 
Petrophilecones. 
(% data angular transformed) 
d.f. M.S. F p d.f. M.S. F p d.f. M.S. 
59 11 Not Tested 
5 
2 2011.57 6.25(0.01 2 92.00 0.96 > 0.5 
3 2041.85 6.35(0.002 3 293.10 3.06 > 0.2 
54 321.83 6 95.92 
F p 
I() 
"' ~
Table 4.11 
Anova 
Components 
Total 
Between 
Replicates 
Sites 
Replicates 
Error 
Results of analysis of variance of states of seeds in "old" 
Petrophile cones. 
(% data angular transformed) 
d.f. M.S. F p d.f. M.S. F p d. f. 
39 7 39 
3 
1 2871.17 8.46 <o.o2 1 0.62 o.o2 >o.5 3 
-
2 87.24 0.26>0.5 2 92.84 2.57 >o.2 4 
36 339.38 4 36.13 32 
M.S. F p 
770.19 2o.s>o.2 
147.96 0.39/0.5 
375.53 
co 
"' ~
Table 4.12 
Component 
Equation 
Slope 
Intercept 
r2 
F 
p 
n 
Regression of logn % seed components versus age (years) in Petrophile 
(differing equations) ("9" 1 "15" 1 "20") were calculated for differing 
estimates of "old" cone age.) 
% Intact (1973 Medium) % Intact ( <1964 Medium) % Viable % Unreleased 
Value Value) 
ngn 111511 "20 11 "911 "15 11 ~'20 11 111511 II 9" II 15" 
-0.046 -0.024 -0.015 -0.042 -0.023 -0.015 -0.007 -0.012 -0.010 
-4.624 4.564 4.535 4.643 4.593 4.568 3.242 4.623 4.624 
0.590 0.320 0.207 0.642 0.386 0.269 0.003 0.376 0.584 
19.90 6.55 3.62 28.60 9.57 5.19 0.003 0.659 1. 52 
<o.ool <o.os > 0.10 <O.OOl < 0.002 > 0.05 > 050 > 0.50 > 0. 20 
16 16 16 16 16 16 36 26 26 
II 20 11 
-0.009 
4.620 
0.648 
2.04 
> 0. 20 
26 
127 
Table 4.13 Details of seed cohort survival regressions 
including survival rate g (slope) and half-lives. 
Table 4.13 (a) B. ericifolia 
Equation Intercept 2 F p Seed g r ~ Life 
slope ratio (d.f.) (years) 
15-year "Old" -0.259 4.940 0.929 39.279 <o.o2 2.68 
Cone age (1,3) 
20-year "Old" 
-0.202 4.805 0.980 150.826 < 0.005 3.43 Cone age (1,3) 
Table 4.13 (b) B. serrata 
Lowest "Old" 
Cone -0.562 5.946 0.941 15.969 >o.lo 1. 23 
Viability ( 1' 2) 
Highest "Old" 
Cone -0.254 5.124 0.960 23.755 > 0.05 2.73 
Viability ( 1' 2) 
* Table 4.13 (c) Petrophile (Only ~he 2 extremes out of a possible 
1973 "Med. " 
Viability 
9 year "Old" 
Cone aqe 
-0.081 
-0.034 
Isopogon 
seed release -0. 041 
rate 
Doubled 
seed Rel.rate -0.082 
{after 10 years) 
6 equations are presented) 
4.631 0.954 
4.532 0.578 
4.605 0.99 
5.027 0.99 
64.228 <O.Ol 
(1,3) 
3.939 > 0.20 
(1,3) 
N.T. N.T. 
N.T. N.T. 
8.56 
20.39 
17.0 
13.6 
• ericifolia 
serrata 
Petrophile 
Isopogon 
Comparison of mean seeds produced per cone 
between site replicates. 
* Site Flowering Type of Result 
Season Comparison 
1973 1982 t t = 0.68 
1973 1981 Mann-Whitney u = 73.0 
1968 1982 Mann-Whitney u = 54.0 
1968 1981 Mann-Whitney u = 64.5 
1964 1982 Mann-Whitney u = 63.5 
1964 1981 Mann-Whitney u = 52.5 
1976 1982/83 Mann-Whitney u = 56.0 
1976 1980/81 Mann-Whitney u = 69.5 
1974 1982/83 Mann-Whitney u = 55.0 
1974 1980/81 t t = 0.24 
1964 1982/83 Mann-Whitney u = 61.0 
1964 1980/81 t t = 1. 06 
1973 1982/83 Mann-Whitney u = 58.5 
1973 1981/82 Mann-Whitney u = 65.5 
1968 1982/83 t t = 1. 03 
1968 1981/82 t t = 1. 87 
196~ 1982/83 t t = 0.05 
1964 1981/82 Mann-Whitney u = 50.5 
1977 1982/83 Mann-Whitney u = 62.0 
1977 1980/81 t t = 1. 72 
1974 1982/83 Mann-Whitney u = 59.5 
1974 1980/81 Mann-Whitney u = 67.0 
1964 1982/83 Mann-Whitney u = 75.0 
1964 1980/81 t t = 0.56 
* t test degrees of freedom = 18 
128 
Probability 
> 0. 50 
=0.10 
> 0. 20 
> 0. 20 
> o. 20 
> o. 20 
> o. 20 
> 0.10 
> 0. 20 
> o. 50 
> 0. 20 
> 0. 20 
> o. 20 
> 0. 20 
> 0. 20 
> o. 05 
> o. 50 
> 0. 20 
> 0. 20 
> 0.10 
> o. 20 
> 0. 20 
> 0. 05 
> 0. 50 
Mann-Whitney test degrees of freedom: n 1 = 10, n2 = 10 . 
le 4.15 
e 
action 
4.15 
action 
Analysis of variance of numbers of seeds per 
cone produced in different flowering seasons 
(years) and sites. 
(a) B. ericifolia 
Sum of Squares d. f. Mean Square F p 
39287.17 119 
2504.87 5 
453.12 2 226.56 0.70 > 0.50 
1672.54 l 1672.54 5.18 =0.05 
379.21 2 189.61 0.59 > o. 50 
36782.3 114 322.65 
(b) B. serrata 
Sum of Squares d. f. Mean Square F p 
3269.90 119 
131.05 5 
55.80 2 27.90 l. 01 > 0. 50 
20.00 1 20.00 0.73 > 0. 50 
55.30 2 27.70 l. 01 > 0. 50 
3138.90 114 27.53 
129 
130 
(c) Petrophi1e 
Sum of Squares d.f. Mean Square F p 
49642.99 119 
13515.34 5 
3589.32 2 1794.66 5.66 <o.o1 
5810.21 1 5810.21 18 ... 33 < 0. 001 
4115.81 2 2057.91 6.49 <o.o5 
36127.65 114 316.91 
4.15 
(d) Isopogon 
Sum of Squares d. f. Mean Square F p 
17063.47 119 
7684.27 5 
3482.92 2 1741.46 21.17<0.001 
1825.20 1 1825.20 22.19<0.001 
Interaction 4071.08 2 2035.54 24. 74< 0.001 
9379.20 114 82.27 
Table 4.16 
Source 
Total 
Years 
Sites 
Interaction 
Error 
Table 4.17 
Source 
Total 
Years 
Sites 
Interaction 
Error 
Analysis of variance of cone outputs per mature 
plant in differing years and at differing times 
since fire (sites) in ~· serrata 
(raw data in Figure 4.24). 
s.s. d. f. M.S. F p 
124.30 11 
39.38 1 39.38 5.372 ) 0.10 
7.46 2 3.73 0.509 > o. 50 
33.47 2 16.74 2.284 > 0. 20 
44.00 6 7.33 
Analysis of variance of cone outputs for mature 
plant in differing years and at differing times 
since fire (sites) in Isopogon 
(raw data in Figure 4.25). 
s.s. d.f. M.S. F p 
140.27 15 
3.93 1 3.93 0.89 ) 0.50 
96.14 3 32.05 7.23 < 0. OS 
4.73 3 l. 58 0.36 > 0. 50 
35.47 8 4.43 
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Tables 4.18 - 4.20 The trends in components determining 
seed cohort size (Ct) as used in the 
modelling of seedbank size (St). 
Table 4.18 B. ericifolia 
Seeds/Cone Cone/Stand 
Trends 
Through 
Time from 
Constant at 
46 seeds/ per 
cone 
(i) Year 0 = 2 rising 
to 20 at year 10. 
(ii) Year 0 = 2 rising 
to 60 at year 25 
- in both cases at 
a constant rate 
The First Year 
of Maturity 
(Year 0 ) 
Cohort size in Year 0 (C ) = 92 seeds 
0 
Table 4.19 B. serrata 
Seeds/ Cone Cones/ Mature Plant Mature Plants/ Stand 
Trends Constant 
Through at 9.5 
Time from seeds per 
The First Year cone 
of Maturity 
(Year 0) 
Constant at 
4 cones per 
mature plant 
Cohort size in Year 0 (C
0
) = 152 seeds 
Year 0 = 4 mature 
plpnts per stand 
rising to 16 over 
25 years at a 
constant rate 
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Table 4. 20 
Trends 
Through 
Time 
From the 
First Year 
of Maturity 
Table 4. 21 
Trends 
Through 
Time from 
The First 
Year of 
Maturity 
{Year 0) 
Petrophile 
Seeds/Cone 
Constant at a 
corrected value 
of 22 per cone 
Cones/Stand 
(i) Year 0 = 5 rising to 
10 at year 10. 
(ii) Year 0 = 5 rising to 
250 at year 25 
- in both cases at a 
constant rate 
Cohort size in Year 0 (C 0 ) = 110 seeds. 
Isopogon 
Seeds/Cone 
Constant from year 
0 to year 10 at 24 
seeds per cone 
Declines from year 
10 to year 25 from 
24 seeds per cone 
to 12 seeds per cone 
at a constant rate 
Cones/ 
Mature Plant 
Year 0 = 5. 
Rises to 10 
cones at year 
5 {constant 
rate) then de-
clines to 5 at 
year 25 (at a 
constant rate) 
Cohort size in year 0 (C
0
) = 1800 seeds. 
Mature Plants/ 
Stand 
Constant at 
15 plants 
Per stand. 
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Figure 4.1 
Figure 4.2 
Model of changes in above-ground seedbank in 
serotinous cones, after Harper (1977). 
ANNUAL INPUTS 
-SEED IN NEW CONES 
POOL OF RIPE VIABLE 
SEED RETAINED IN CONES 
RELEASE OF SEEDS 
& LOSS OF CONES 
DECAY & SENESCENCE OF SEEDS 
Diagrammatic representation of the cohort-age 
structure of above-ground seedbanks held in cones. 
n::cones set n years after maturation 
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Figure 4.3 (a) Fates of seeds in cones of differing age in B. ericifolia. 
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Fates of seeds in cones of differing age in ~· serrata. 
young cones 
i ~ i ~ i il 
1976 1974 <1964 
.. 
-II 
J 
medinl cones 
Intact 
viable 
-11--
-
I I I I ln-1 
lJTeleased 
i i iii i i 
1976 1974 < 1964 
old cones 
-
-
IL 
I 
u::: 
i li iii 
1976 1964 
CX) 
M 
..... 
Figure 4.4 (a) Fates of seeds in cones of differing age in Petrophile. 
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Figure 4.4 (b) Fates of seeds in cones of differing age in Isopogon. 
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Figure 4. 5 Calculated proportions of mean viable unreleased 
seeds (di as a %) in varied cone age classes. 
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4.6 - 4.9 Simulations of growth in seedbank (viable, 141 
retained seeds, St) assuming a constant annual 
cohort size. (St expressed in units of c
0
-initial 
cohort size, where C
0 
equals one unit). 
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Figures 4.14 - 4.17 Simulation of growth in seedbank St 
under a fluctuating annual cohort size. (St' 
expressed in units of C
0
-initial cohort size, 
where C0 equals one unit). 
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Figures 4.18 - 4.21 Mean seeds set per cone in two differing flowering seasons. 
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Figure 4.22 Ripe cones set in differing years in ~· ericifolia stands (stands described in 
Chapter 3). 
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Figure 4.24 Ripe cones set in differing years in ~· serrata stands (stands as described in Chapter 3). 
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~ Figure 4.25 Ripe cones set in differing years in Isopogon stands (stands as described in Chapter 3). 
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.• _ 2 ___ 4. 30 Estimates of accumulated seeds in ~· ericifolia 
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Table 5.1 
Species 
B. ericifolia 
B. serrata 
Petrophile 
Summary of seed release regression equations as 
derived in Chapter 4. (Equations are for % 
unreleased seeds per cone on cone-age, in years). 
Equation Slope Intercept 
(See Chap.4) 
-
"15" - 0.024 4.621 
"20" - 0.017 4.600 
"High< 1964" - 0.055 4.745 
"Low < 1964" - 0.155 5.012 
"9" - 0.012 4.623 
"15" - 0.010 4.624 
"20" - 0.009 4.620 
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al 
Analysis of variance of mean percentage seeds 
released per cone under various heat treatments 
at 30 days after treatment in ~- ericifolia. 
(data angular_transforrned) . 
Sum of d.f. Mean F Squares Square p 
13760.93 44 
4906.30 8 613.29 2.49 > 0. 05 
8854.63 36 245.96 
Analysis of variance of mean percentage seeds 
released per cone under various heat treatments 
at 92 days after treatment in ~- ericifolia. 
(data angular-transformed) . 
Sum of d. f. Mean F Squares Square p 
8244.95 44 
1257.42 8 157.18 0.81 > o. 50 
6987.53 36 194.10 
Analysis of variance of mean percentage seeds 
released per cone under various heat treatments 
at the time of final post-treatment observations 
in B. ericifolia. 
(data angular--transformed) 
Sum of 
Squares 
--
4843.60 
1520.14 
3323.46 
d.f. 
44 
8 
36 
Mean 
Square 
190.02 
92.32 
F p 
2.06 ) 0.10 
157 
Total 
Cells 
Trea trnen ts 
Interaction 
Residual 
Lowest 0.5 
Analysis of variance of percentage mean seeds 
released per cone under varied heat treatments 
at 20 days after treatment in ~- serrata. 
(data angular transformed) . 
Sum of d. f. Mean F Squares Square p 
53566.31 55 
33447.73 13 
29337.02 6 4889.50 10.21 < 0. 001 
1056.05 1 1056.05 2.21 > 0. 20 
3054.66 6 509.11 1. 06 > 0. so 
20118.58 42 479.01 
Results of S.N.K. Tests. 
2.5 1.0 0.1 5.0 1.0 2.0 
158 
Highest 
Mean direct Indirect Indirect Direct Indirect Direct Direct Mean 
(Means with common underlining were not significantly 
different) . 
r--- 5.6 Analysis of variance of percentage mean seeds 
Source 
Total 
Cells 
Treatments 
Cone Ages 
Interaction 
Residual 
released per cone under various heat treatments 
at the time of final post-treatment observations 
in B. serrata. 
(data angular transformed) . 
Sum of d. f. Mean F Squares Square p 
30363.27 55 
14071.30 13 
10140.21 6 1690.04 4.36 < 0.005 
976.86 1 976.86 2.52 > 0.10 
2954.23 6 492.37 1. 27 > 0. 50 
16291.97 42 387.90 
Results of S.N.K. Tests. 
2.5 0.5 1.0 5.0 1.0 0.1 2.0 Lowest 
Mean Indirect Direct Indirect Indirect Direct Direct Direct 
(~ans with common underlining were not significantly 
different) . 
159 
Highest 
Mean 
Table 5. 7 
Source 
Total 
Cells 
Treatments 
Cone Ages 
Interaction 
Residual 
Lowest 
Mean 
Analysis of variance of percentage mean 
seeds released per cone under various heat 
treatments at 30 days after treatment in 
Petrophile. 
(data angular transformed) . 
Sum of D.F. Mean F 
Squares Square 
14348.91 89 
6774.77 17 
p 
2519.42 8 314.93 2.99 < 0. 02 
223.26 1 223.26 2.12 > 0. 20 
4032.10 8 504.01 4.79 < 0. 001 
7574.14 72 105.20 
Results of S.N.K. Tests 
160 
1.0 
Indirect 
5.0 
Indirect 
5.0 
Indirect 
All 
Others 
Highest 
Mean 
(Young) (Young) (Medium) 
(Means with common underlining were not significantly 
different) • 
Table 5. 8 
Source 
Total 
Cells 
Treatments 
Cone Ages 
Analysis of variance of percentage mean 
seeds released per cone under various 
heat treatments at 91 days after treatment 
in Petrophile. 
(data angular-transformed) . 
Sum of d. f. Mean F Squares Square p 
9456.31 89 
2060.82 17 
589.38 8 73.67 2.57 < 0. 05 
0.66 1 0.66 0.02 > o. 50 
Interaction 1470.78 8 183.85 6.42 < 0. 001 
Residual 7395.49 72 28.62 
Results of S.N.K. Tests 
1·0 2·0 H> 0.5 2.5 High Lowest All Directindirect Mixed 
Mean Indirect direct Direct Other (Young) (Young) (Young) 
(Young) (Young) (Young) Treat-
ments 
(Means with common underlining were not significantly 
different) . 
161 
Highest 
Mean 
Table 5. 9 
Source 
Total 
Cells 
Treatments 
Cone Ages 
Interaction 
Residual 
Analysis of variance of percentage mean 
seeds released per cone under various heat 
treatments at the time of final observations 
in Petrophile. 
(data angular-transformed) • 
Sum of d. f. Mean F Squares Square p 
13192.59 99 
4911.95 19 
2065.85 9 229.54 2.22 > 0. 05 
869.88 1 869.88 8.40 < 0. 01 
1976.22 9 219.58 2.12 > o. 05 
8280.64 80 103.51 
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Table 5.10 
Source 
Total 
Cells 
Sites 
Cone Height 
Interaction 
Residual 
Table 5.11 
Source 
Total 
Cells 
Sites 
Cone Height 
Interaction 
Residual 
Analysis of variance of percentage mean seed 
release per cone at the high fire severity 
level in ~- ericifolia at 91 days post-fire. 
(data angular-transformed) . 
Sum of d. f. Mean F Squares Square p 
7213.75 39 
1120.54 3 
127.45 1 127.45 0.75 > o. 50 
983.67 1 983.67 5.81 < 0. OS 
9.42 1 9.42 0.06 > 0. 50 
6093.21 36 169.26 
Analysis of variance of percentage mean seed 
release per cone at the high severity level 
in B. ericifolia at the time of final observations. 
(data angular-transformed) . 
Sum of d.f. Mean F Squares Square p 
3241.75 39 
206.40 3 
155.20 1 155.20 l. 84 > 0. 20 
0.06 1 0.06 0.001 > 0.50 
51.14 1 51.14 0.61 > 0. so 
3035.35 36 84.32 
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Table 5.12 
Source 
Total 
Cells 
Sites 
Cone Height 
Interaction 
Residual 
Table 5.13 
Source 
Total 
Cells 
Sites 
Cone Height 
Interaction 
Residual 
Analysis of variance of percentage mean seed 
release per cone at the low fire severity 
level in ~· ericifolia at 91 days post-fire. 
(data angular-transformed) . 
Sum of d.f. Mean F Squares Square 
12308.62 31 
3928.78 3 
p 
1275.38 1 1275.38 4.26 > 0. OS 
1868.13 1 1868.13 6. 24 < 
785.27 1 785.27 2. 62 > 
8379.84 28 299.28 
Analysis of variance of percentage mean seed 
release per cone at the low fire severity 
level in B. ericifolia at the time of final 
post-fire observations. 
(data angular-transformed) . 
sum of d.f. Mean F Squares square 
11614.83 31 
5515.27 3 
0.05 
0.20 
p 
4988.01 1 4988.01 22.90 < 0.001 
113.40 1 113.40 0.52 > 0.50 
413.86 1 413.86 1.90> 0.50 
6099.57 28 217.84 
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Severity 
Level 
High 
Low 
Between-site comparisons of % mean seed 
release per cone at various times after 
burning in ~· serrata. 
(data angular-transformed) . 
Time 
After Burn 
(days) 
450 
34 
91 
(Final) 
34 
91 
450 (Final) 
t 
Value 
0.57 
0.08 
0.77 
8.25 
4.55 
l. 53 
d.f. 
57 
57 
57 
14 
14 
14 
p 
> 0. 50 
> 0.50 
> 0.50 
< 0. 001 
< 0. 001 
> 0.10 
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Table 5.15 
Source 
Total 
Cells 
Sites 
Cone Height 
Interaction 
Residual 
Lowest 
Mean 
Analysis of variance of percentage mean 
seed release per cone at the high-fire 
severity level in Petrophile at 34 days 
post-fire (data angular-transformed) . 
Sum of d.f. Mean F Squares Square 
4900.82 39 
2470.04 3 
p 
1451.91 1 1451.91 21.55(0.001 
555.25 1 555.25 
462.88 1 462.88 
2430.78 36 67.52 
Results of S.N.K. Tests 
Site I 
Low 
Site I 
High 
Site II 
Low 
Site II 
High 
8.22( 0.02 
6.86( 0.05 
Highest 
Mean 
(Means with common underlining were not significantly 
different) . 
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Table 5.16 
Source 
Total 
Cells 
Sites 
Cone Height 
Interaction 
Residual 
Lowest 
Means 
Analysis of variance of percentage mean seed 
release per cone at the high fire severity 
level in Petrophile at 91 days post-fire. 
(data angular-transformed) . 
Sum of d. f. Mean F Squares Square p 
5462.09 39 
1701.16 3 
474.03 1 474.03 4.54 > 0.05 
271.02 
956.11 
3760 . 93 
Site I 
Low 
1 271.02 
1 956.11 
36 104.47 
Results of S.N.K. Tests 
Site II 
Low 
Site I 
High 
2.59 
9.15 
Site II 
High 
> 0.10 
< 0.01 
Highest 
Means 
(Means with common underlining were not 
significantly different) . 
Table 5.17 
Source 
Total 
Cells 
Sites 
Cone Height 
Interaction 
Residual 
Analysis of variance of percentage mean seed 
release per cone at the high fire severity level 
in Petrophile at the final post-burn observation. 
(data angular-transformed) . 
Sum of 
Squares 
3964.50 
305.37 
1. 53 
127.49 
176.35 
3659.13 
d. f. 
39 
3 
1 
1 
1 
36 
Mean 
Square 
1. 53 
127.49 
176.35 
101. 64 
F 
0.02 
1. 25 
1. 74 
p 
> 0. 50 
> o. 50 
> 0. 20 
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Table 5. 18 
Source 
Total 
Cells 
Sites 
Cone Height 
Interaction 
Residual 
Table 5.19 
Source 
Total 
Cells 
Sites 
Cone Height 
Interaction 
Residual 
Analysis of variance of percentage mean seed 
release per cone at the low-fire severity level 
in Petrophile at 91 days post-fire. 
(data angular-transformed) . 
Sum of d. f. Mean F Squares Square p 
4810.95 35 
1344.67 3 
998.87 1 998.87 9.22 < 0. 01 
113.60 1 113.60 1. 05 > 0.50 
232.20 1 232.20 2.14 > 0. 20 
3466.28 32 108.32 
Analysis of variance of percentage mean seed 
release per cone at the low-fire severity level 
in Petrophile at the final post-burn observation. 
(data angular-transformed) . 
Sum of d.f. Mean F Squares Square p 
3154.65 35 
894.94 3 
152.56 1 152.56 2.16 > o. 20 
596.26 1 596.26 8.44 < 0.02 
146.13 1 146.13 2.07 > 0. 20 
2259.71 32 70.62 
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Table 5.20 - 5.22 Between site comparisons of % cone 
disintegration in Isopogon. 
Table 5.20 34 days post-fire. 
Site -X 52 t d.f. p 
I 12.1 16.0 6.787 18 < 0. 001 
II 29.3 48.2 
Table 5.21 92 days post-fire. 
Site -X 52 T d.f. p 
I 64.0 129.11 1. 607 18 > 0.10 
II 70.5 34.47 
Table 5.22 173 days post-fire. 
Site 
"" 
52 T d. f. p 
I 94.0 138.77 1. 337 18 > 0.10 
II 99.0 1.0 
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Table 5. 23 
Species 
B. ericifolia 
B. serrata 
Petrophile 
Isopogon 
Estimated ranges in times to achieve 50% seed 
release in the heating experiment and burn 
observations. 
Results from heating-
Experiment 
Treatment Time (Days) 
"Medium" cones ""'-' 40 
2. 0 minute direct rv 5 
Other direct rv 30-150 
All treatments rv 50-75 
"Young" 0.5 
"Young" 1.0 
rv 20 
I'"V 20 
Other treatments 40-100+ 
Results from Post-fire 
Observations. 
Treatment Time (Days) 
Histh severity 
-High 35 
-Low 70 
Low severity 450+ 
High severity 35 
Low severity < 90 
High severity 
(I High & II Low) rv100 
High severity 
(I Low) 
Low severity 
Both sites 
!"'-' 19 0 
rv 300+ 
40 
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Table 5. 24 
Source 
Total 
Cells 
Sites 
Cone Ages 
Interaction 
Residual 
Analysis of variance of % seed release per 
cone in unburnt stands of B. ericifolia in 
differing sites and between differing cones 
ages. ("Young" vs "Medium") 
(data angular-transformed) . 
Sum of d.f. Mean F Squares Square p 
4932.17 59 
207.44 3 
140.70 1 140.70 1. 67 > o. 20 
39.92 1 39.92 0.47 > 0. 50 
26.82 1 26.82 0.32 > 0.50 
4724.73 56 84.37 
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N 
..... 
.... 
Table 5.25 
Site 
(Year of 
Last fire) 
1973 
1968 (i) 
1968 (ii) 
< 1964 
Calculated annual seed release from sample stands+ of ~· ericifolia based 
on measured rates of seed release from 1981 - 1983. 
+(Stands of approximately 50 plants). 
No. of Proportion of Mean Number Proportion Total 
Cones Seeds released Seeds of seeds Viable Viable 
in mid- /Cone x No. per Released Seeds Released 
1981 of cones Cone 
* 69 l. 45 58.2 84 0.86 72 
125*,64# 2.63, 7.10 56.9,32.7 150,232 0.94 141, 97 
103*,25# 2.16, 2.78 34.1,28.1 74, 78 0.94 70, 33 
445*,121# 9.35,13.43 44.8,49.5 419, 665 0.87, 0.11 364, 73 
* Young and Medium cones # Old cones. 
M 
..... 
.... 
Table 5.26 
Site 
(Year of 
Kast fire) 
1977 ( i) 
1977 (ii) 
1974 (i) 
1974 (ii) 
< 1964 (i) 
< 1964 (ii) 
Calculated annual seed release from sample stands of B. serrata 
(rates of seed release used were site dependent). 
No. of Proportion Mean Number Proportion Total 
Cones Seeds released Seeds of seeds Viable Viable 
in mid- /Cone x No. per Released Seeds Released 
1981 of cones Cone 
4*, 14,# 0, 0.42, 1. 28 11.7 5, 15 0.96, 0.14 5, 2 
16° 
* # 0, 0.57, 1. 44 11.7 7, 17 II II 7, 2 24, 19, 
18° 
* # 
s, 6 I 0, 0.02, 0.03 16.0 0.3, 0.5 II II 0 • 3 1 0.1 
30 
* # 41 2 I 0, 0.01, 0 16.0 0.2 II II 0.2 
00 
* # 17, 39, 0.03, 0, 1. 30 7.5,12.7, 0.5, 20.0 1. 01 0.36 0.5, 7 
16° 23.6 
* # 13, 56, 0.03, 0, 3.81 II " 0.5 II " 0 • 51 21 
47° 
II 
* Young cones i Medium cones o Old cones. 
I! 
.-
Table 5.27 
SITE 
(Year of 
last fire) 
1968 (i) 
(ii) 
< 1964 
* 
Table 5.28 
1976 (i) 
1976 ( ii) 
1974 ( i) 
1974 (ii) 
< 1964 (i) 
< 1964 (ii) 
As above Petrophile. 
No. of cones 
in mid-1981 
* + 0 13,*16+ 00 
17, 71, 0 0 
303~1098t257 
Young cones 
Proportion of 
seeds rel./cone 
0.12, 0.58 
0.15, 2.56 
2.73,39.5,104.9 
+ medium cones 
As above Isopogon. 
19* 
* 
0.59 
72* 2.23 
66* 2.08 
71* + 2.20 
116 lr 20~ 2.6016.45 
1331 70 4.121 2.17 
* Young cones + mediwn cones 
Mean 
seeds per 
cone 
55.7, 77.6 
63.7, 71.4 
59.5,84.0 
71.8 
0 
17.4 
20.4 
18.55 
28 
10.6 
11.2 
Number of 
seeds 
released 
7 1 45 
10, 183 
162,3318,7529 
old cones. 
10 
46 
39 
62 
38168 
46124 
Proportion 
viable 
0. J.5 I 0.15 
0.141 0.08 
0.1710.1110.09 
0.58 
0.60 
0.68 
0.59 
0.5910.54 
0.481 0.48 
Total 
viable 
seeds 
released 
l 1 7 
1115 
28136511958 
6 
28 
27 
37 
22137 
221 12 
Table 5. 29 
Species 
B. ericifolia 
B. serrata 
Petrophile 
Isopogon 
Mean (~ S.E.) follicle or cone moisture 
from cones of varied age, sampled in 
three differing months. 
(Mean %moisture of oven dry wood weight.) 
Date of 
Sampling 
January 
March 
July 
January 
March 
July 
January 
March 
July 
January 
March 
July 
"Young" 
Cone Age 
"Medium" "Old" 
0.20 + 0.01 0.18 + 0.01 0.17 + 0.01 
0.19 + 0.01 0.15 + 0.02 0.17 + 0.01 
0.23 + 0.01 0.27 + 0.01 0.26 + 0.02 
0.45 + 0.01 0.16 + 0.01 0.16 + 0.01 
0.18 + 0.01 0.16 + 0.01 0.17 + 0.01 
0.26 + 0.01 0.20 + 0.01 0.24 + 0.01 
1.28 + 0.09 1.12 + 0.06 1.63 + 0.09 
- -
0.74 + 0.02 0.69 + 0.02 0.74 + 0.03 
- -
0.88 + 0.03 0.75 + 0.03 0.80 + 0.02 
- -
0.78 + 0.03 0.88 + 0.04 N.A. 
0.86 + 0.03 0.84 + 0.03 N.A. 
0.79 + 0.02 0.84 + 0.02 N.A. 
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Tables 5.30 - 5.33. Results of analyses of variance of follice 
or cone moisture data. All data were 
angular transformed before analysis. 
(Subscripts on means: 1 = January, 
Table 5.30 
Source 
Total 
Cells 
Cone Ages 
Samples 
Interaction 
Residual 
Lowest 
Mean 
Table 5.31 
Source 
Total 
Cells 
Cone ages 
Samples 
Interaction 
Residual 
Lowest 
Mean 
2 = March, 3= July, y = young, m = medium, 
o =old). 
B. ericifolia. 
s.s. d. f. M.S. F p 
4 71.72 44 
360.55 8 
5.62 2 2.81 0.91 > 0.50 
306.25 2 153.13 49.59 < 0. 001 
48.68 4 12.17 3.94 < 0.02 
111.17 36 3.09 
X X X X X X X X X· Highest 
m2 01 02 ml y2 yl y3 03 m3Mean 
B. serrata 
s.s. d. f. M.S. F p 
1502.0 44 
1464.56 8 
544.47 2 272.24 261.77 < 0.001 
276.64 2 138.32 133.0 < 0. 001 
643.45 4 160.86 154.68 < 0. 001 
37.44 36 1. 04 
- - -
- - -
- -
X X X X X X X X X Highest 
ml m2 01 02 y2 m3 03 y3 ylMean 
177 
Petrophile 
Source s.s. d. f. M.S. F p 
Total 900.13 29 
Cells 550.60 5 
Cone-Ages 205.89 2 102.95 6.77 < 0. 02 
Samples 287.62 1 287.62 18.92 ( 0.001 
Interaction 57.09 3 19.03 l. 25 > 0. OS 
Residual 349.53 23 15.20 
- - -Lowest X X· X Highest 
Mean m 0 y Mean 
Table 5. 33 Isopogon 
Source s.s. d. f. M.S. F p 
Total 1212.57 29 
Cells 340.96 5 
Cone-ages 118.60 1 118.60 3.13 > 0.10 
Samples 53.55 2 26.78 0.71 > o. 50 
Interaction 168.81 3 56.27 l. 49 > 0. 20 
Residual 871. 61 23 37.90 
Figure 5.1 Seed release from heat treatments in "young" 
B. ericifolia cones. 
Pigure 5.1 (a) Direct heat. 
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Figure 5.1 (b) Indirect heat. 
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Figure 5. 2 
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Seed release from heat treatments in "medium" 
B. ericifolia cones. 
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5.3 Seed release from heat treatments in "young" 
B. serrata cones . 
•• 3 --- -·- (a) Direct heat . 
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Figure 5.5 Seed release from heat treatments in "young" 
Petrophile cones. 
Fig~re 5.5 (a) Direct heat . 
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Figure 5.5 (b) Indirect heat. 
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• ·~u.u:: 5. 6 Seed release from heat treatments in "medium" 
Petrophile cones. 
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Figure 5.7 (a) "young" cones. 
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Figures 5.15 - 5.17 Seed release (%) in unburnt stands. 
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Table 6.1 Analysis of variance of transformed mean 
emergences in the glasshouse heating/substrate 
experiment. 
(a) B. ericifolia 
Source Sum of Squares d.f. Mean Square F 
Total 2548.678 15 
Heating 57.154 1 57.154 0.519 
Ash 129.732 1 1291732 1.177 
Litter 4.973 1 4.973 0.045 
Heat x Ash 156.625 1 156.625 1.422 
Heat x Litter 0.189 1 0.189 0.002 
Ash x Litter 869.955 1 869.955 7.896 
Heat X Ash X 
Litter 448.592 1 448.592 4.071 
Residual 881.458 8 110.182 
(b) B. serrata 
Source Sum of Squares d.f. Mean Square F 
Total 1422.260 15 
Heating 0.003 1 0.003 0.000 
Ash 84.456 1 84.456 0.746 
Litter 286.625 1 286.625 2.531 
Heat x Ash 28.623 1 28.623 0.253 
Heat x Litter 6.656 1 6.656 0.059 
Ash x Litter 93.799 1 93.799 0.828 
Heat X Ash X 
Litter 15.960 1 15.960 0.141 
Residual 906.138 8 113.267 
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p 
0.492 
0.309 
0.837 
0.267 
0.968 
0.023 
0.078 
p 
0.996 
0.413 
0.150 
0.629 
0.815 
0.389 
0.717 
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Table 6.1 (Cont'd) 
(c) Petrophile 
Source Sum of Squares d. f. Mean Square F p 
Total 1428.433 15 
Heating 32.747 1 32.747 0.295 0.602 
Ash 176.425 1 176.425 1. 587 0.243 
Litter 0.223 1 0.223 0.002 0.965 
Heat x Ash 86.816 l 86.816 0.781 0.4 
Heat x Litter 18.469 l 18.469 0.166 0.694 
Ash x Litter 221.191 l 221.191 1. 990 0.196 
Heat X Ash X 
Litter 3.413 1 3.413 0.031 0.865 
Residual 889.150 8 111 . 1 50 
(d) Isopogon 
Source Sum of Squares d.f. Mean Square F p 
Total 1605.966 15 
Heating 0.013 1 0.013 0.000 0.992 
Ash 24.701 l 24.701 0.182 0.681 
Litter 144.841 l 144.841 1. 067 0.332 
Heat x Ash 133.981 l 133.981 0.987 0.350 
Heat x Litter 59.598 l 59.598 0.439 0.526 
Ash x Litter 28.569 l 28.569 0.210 0.659 
Heat X Ash X 
Litter 128.142 l 128.142 0.944 0.360 
Residual 1086.121 8 135.765 
Table 6.2 Analysis of variance of transformed mean percentage 
emergences in the field heating/substrate experiment. 
(a) B. ericifo1ia 
Source Sum of Squares d.f. Mean Square F p 
Total 1912.59 23 
Heating 199.72 2 99.86 1.37 > 0.50 
Substrates 111.89 3 37.30 0.51 > 0.50 
Interaction 728.13 6 121.36 1.67 > 0.50 
Residual 872.85 12 72.74 
(b) Petrophi1e 
Source Sum of Squares d.f. Mean Square F p 
Total 1123.67 23 
Heating 15.60 2 7.80 0.21 > 0.50 
Substrates 458.84 3 152.95 4.19> 0.05 
Interaction 210.62 6 35.10 0.96 > 0.50 
Residual 438.61 12 36.55 
(c) Isopogon 
Source Sum of Squares d. f. Mean Square F p 
Total 1945.26 23 
Heating 129.95 2 64.98 0.92 > 0.50 
Substrates 716.94 3 238.98 3.36 > 0.10 
Interaction 245.84 6 40.97 0.58 > 0.50 
Residual 852.53 12 71.04 
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Table 6. 3 Analysis of variance of transformed mean % 
mortalities in the field heating/substrate experiment. 
(a) B. ericifolia 
Source Sum of Squares d.f. Mean Square F p 
Total 2504.19 23 
Heating 222.21 2 111.10 0.95 > 0. 50 
Substrates 57.38 3 19.13 0.16 > o. 50 
Interaction 826.87 6 137.81 1.18 > 0. 50 
Residual 1397.73 12 116.48 
(b) B. serrata 
Source Sum of Squares d.f. Mean Square F p 
Total 23 
Heating 2383.28 2 1191.64 5.64 < 0. OS 
Substrates 2337.96 3 779~82 3.69 > 0. OS 
Interaction 1003.40 6 167.23 0.79 > 0.50 
Residual 3800.21 12 211.12 
(c) Petrophile 
Source Sum of Squares d.f. Mean Square F p 
Total 11216.93 23 
Heating 202.90 2 101.45 0.290 5 0.50 
Substrates 1079.09 3 359.70 1.029 0.50 
Interaction 5740.24 6 956.71 2. 737 > 0.10 
Residual 4194.70 12 349.56 
(d) Isopogon 
Source Sum of Squares d.f. Mean Square F p 
Total 2762.46 2~ 
Heating 33.88 2 16.94 0.15 > 0.50 
Substrates 717.42 3 239.14 2.09 s 0.20 Interaction 635.36 6 105.89 0.92 0.50 
Residual 1375.80 12 114.65 
Table 6.4 Analysis of variance of transformed mean % 
emergences in the field shrub cover experiment. 
(a) B. ericifolia 
Source 
Total 
Treatments 
Residual 
Sum of Squares 
922.90 
177.80 
745.11 
(b ) B. serrata 
Source 
Total 
Treatments 
Residual 
Sum of Squares 
667.42 
90.71 
576.71 
(c) Petrophile 
Source 
Total 
Treatments 
Residual 
Sum of Squares 
407.13 
255.31 
151.83 
(d) Isopogon 
Source 
Total 
Treatments 
Residual 
Sum of Squares 
1342.45 
1010.14 
332.31 
d.f. 
5 
2 
3 
d. f. 
5 
2 
3 
d.f. 
5 
2 
3 
d.f. 
5 
2 
3 
Mean Square 
88.90 
248.37 
Mean Square 
45.36 
192.24 
Mean Square 
127.66 
50.61 
Mean Square 
505.07 
110.77 
F p 
0.358 ) 0.20 
F p 
0.236 > 0.50 
F p 
2. 522 > 0. 20 
F p 
4.560 > 0.20 
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Table 6.5 Analysis of variance+ of transformed mean 
percentage mortality in the field - shrub -
cover experiment. 
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(a) B. ericifolia 
Source 
Total 
Treatments 
Residual 
Sum of Squares 
1835.76 
1628.68 
207.08 
d.f. Mean Square F 
5 
2 814.34 11.80 
3 69.03 
(b) B. serrata 
Source 
Total 
Treatments 
Residual 
(c) 
Source 
Total 
Treatments 
Residual 
(d) 
Sum of Squares 
1964.36 
1106.89 
857.47 
Petro,Ehile 
Sum of Squares 
1384.22 
1334.34 
49.88 
d.f. Mean Square F 
5 
2 553.45 1. 936 
3 285.82 
d.f. Mean Square F 
5 
2 667.17 40.128 
3 16.63 
Isopogon+ (t-test carried out comparing shrubs 
removed vs bare transformed means.) 
t value d. f. p 
1. 842 2 > 0. 20 
p 
) 0. OS 
p 
> 0.50 
p 
< 0.02 
Table 6. 6 Comparison of transformed mean % emergence and 
mortality in bare soil treatments between heating 
and shrub experiments. 
(a) Emergence 
Species 
B. ericifolia 
B. serrata 
Petrophile 
Isopogon 
(b) Mortality 
Species 
B. ericifolia 
B. serrata 
Petro;ehile 
Iso;eogon 
t Value 
0.584 
1. 530 
1.143 
· 0.044 
t Value 
0.252 
0.022 
4.468 
0.523 
d. f. 
2 
2 
2 
2 
d.f. 
2 
2 
2 
2 
p 
--
> 0. 50 
> o. 20 
> o. 20 
> o. 50 
p 
> 0.50 
> o. 50 
< o. 05 
> 0. 50 
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Table 6.7. 
Species 
Treatment 
-X 
s 
2 
t 
d.f. 
p 
Comparisons of viability of seeds from burnt 
and unburnt cones. (four replicates of 50 seeds 
per treatment) . Mean number of germinated 
seeds (x) 
B. ericifolia B. serrata Petro;ehile Iso;eo9:on 
Burnt Unburnt Burnt Unburnt Burnt Unburnt Burnt Unburnt 
45.75 43.75 
8.92 11.58 
0.625 
6 
> o. 50 
41.25 40.25 
18.92 29.58 
0.203 
6 
> o. 50 
10.0 12.75 
8.67 6.92 
0.697 
6 
> 0.50 
27.25 25.25 
67.58 116.25 
0.209 
6 
> 0.50 
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Figures 6.8 - 6.11 Mean emergence and mortality in the 
enclosure experiment. 
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Table 7.1 Mean and S.E. % emergence of viable seeds in the glasshouse watering 
experiments. 
(a) Winter 1982. 
Species 
B. ericifolia 
B. serrata 
Petrophile 
Isopogon 
1 Week 
High 
75.8 
+5.8 
44.5 
+3.4 
74.0 
+7.9 
79.5 
+5.8 
2 Week 
High 
29.5 
+15.1 
79.0 
+2.3 
68.5 
+7.9 
80.3 
+4.5 
(Means of 6 replicates except in Winter 1983 - see text) . 
3 Week 
High 
2.9 
+2.1 
21.9 
+12.3 
48.7 
+1.1 
32.5 
+15.3 
1 Week 
Low 
49.0 
+14.8 
62.8 
+5.5 
92.8 
+4.3 
73.5 
+13.6 
2 Week 
Low 
8.4 
+3.8 
17.4 
+6.0 
51.3 
+1.1 
33.7 
+16.8 
3 Week 
Low 
0.3 
+0.3 
0 
0.3+ 
+0.2 
1.3 
+1.3 
1 Week 
X-Low 
66.0 
+14.0 
95.0 
+5.0 
97.5 
+2.5 
75.0 
+24.0 
2 Week 
X-Low 
0 
0 
20.0 
+10.0 
4.0 
+1.0 
M ,... 
N 
Table 7.1 (Cont'd) 
(b) Sununer 1982/83 
(results in brackets are values for continuation into Winter 1983). 
1 Week 2 Week 3 Week 1 Week 2 Week 3 Week 
Species High High High Low Low Low 
67.8 8.5 
+3.6 +7.0 ( 3.2) (27.4) ( 9. 7) 0 
B. ericifolia ,-2.2) ,-2. 7) (!:_2.2) (±_2. 7) (±_4.3) 
(±_1.1) (±_2.7) 
15.5 9.8 ( 5.8) 9.8 ( 7.1) 
+5.3 +9.8 (±_0.6) +9.3 (±_7.1) 0 
B. serrata ,-1.9) ,-5. 8) ,-7.1) 
(±_1.9) (±_5.8) (±_5.8) 
31.7 4.2 (15.8) (32.9) (21.1) 
Petrophile +9.7 +3.3 (±_7.9) 1,±_0 .9) (+10.5) 0 
(22.2) (36.1) 
(±_7.8) (±_7.2) 
(32.1 (44.0) (19. 9) (50.0) (30 .1) 0 
Isopogon (±_2.6) (±_1.3 , (±_4.5) (±_0.6) ( +4. 5) 
Tables 7.2 - 7.5 
Table 7.2 
Source 
Total 
Water levels 
Frequencies 
Interaction 
Error 
Lowest 
Mean 
s.s. 
26525.36 
1110.22 
1592.63 
223.49 
15962.40 
-X 
3 Week 
Table 7.3 
Source s.s. 
Total 7843.96 
Water levels 1503.53 
Frequencies 194.48 
Interaction 4297.66 
Error 1848.29 
-Lowest X 
Results of analyses of variance 
of angular transofrmed % emergence 
in the Winter glasshouse experiment. 
B. ericifolia 
d.f. M.S. F p 
35 
1 1110.22 2.087 > o. 20 
2 7981.32 15.000 <0.001 
2 111.75 
30 532.08 
S.N.K. resul~ 
-X 
2 Week 
B. serrata 
d.f. M.S. 
23 
1 1503.53 
1 194.48 
1 4297.66 
20 92.42 
--
S.N.K. result 
- -X X 
0.210 
-X 
1 Week 
F 
16.27 
2.10 
46.50 
-
> o. 50 
Highest 
Mean 
p 
c:: 0. 002 
> 0.20 
< 0.001 
X Highest 
Mean 2 Week 1 Week 1 Week 2 Week Mean 
Low High Low High 
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Table 7.4 Petrophile 
Source s.s. d.f. M.S. F p 
Total 26114.80 35 
Water levels 1271.64 1 1271.64 6.736 < 0. OS 
Frequencies 13901.04 2 6950.52 36.816 < 0. 001 
Interaction 5278.50 2 2639.25 13.980 < 0. 001 
Error 5663.62 30 188.79 
S.N.K. results 
- - - - - -
X X X X X X Highest Lowest 
Mean 3 Week 3 Week 2 Week 2 Week 1 Week 1 Week Mean 
Low 
Table 7.5 
Source 
Total 
Water levels 
Frequencies 
Interaction 
Error 
Lowest 
Mean 
High 
Isopogon 
s.s. 
31405.35 
4251.91 
13133.48 
1601.79 
12418.17 
-
X 
3 Week 
Low High High 
d.f. M.S. 
35 
1 4251.91 
2 6566.74 
2 800.90 
30 413.94 
S.N.K. results 
- -X X 
2 Week 1 Week 
Low 
F p 
10.272 < 0. 010 
15.864 < 0.001 
1. 935 > 0. 200 
Highest 
Mean 
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Table 7.5 
Species 
B. ericifolia 
B. serrata 
Petrophile 
Iso~n 
Comparisons of transformed mean % emergence 
in Winter 1982 and Summer and Winter 1983. 
Treatment t Value p 
1 Week High 0.457 > 0. 50 
2 Week High 1. 327 > 0.20 
3 Week High 1. 566 >o.1o 
1 Week Low 0.696 > 0. 50 
2 Week Low 0.779 > 0.20 
1 Week High 1. 098 > 0. 20 
2 Week High 3.027 < 0. OS 
3 Week High 2.043 > 0. OS 
1 Week Low 0.714 > 0. 50 
2 Week Low 0.758 > 0. 20 
1 Week High 0.288 > 0.50 
2 Week High 8.300 < 0.001 
3 Week High 3.140 < 0.05 
1 Week LOW 1. 923 > 0.10 
2 Week Low 2.246 > 0.05 
1 Week High 5.892 < 0.002 
2 Week High 1. 679 > 0.10 
3 Week High 7.130 < 0.001 
1 Week Low 0.140 > 0.50 
2 Week Low 0.525 > 0.50 
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Table 7. 6 Regression data - the Winter glasshouse 
experiment for average M.S.D. vs. emergence. 
Regression model: y = m (log10 x) + b. 
Species 
B. ericifolia 
B. serrata 
P. pulchella 
Isopogon 
where: x = moisture average 
y = time to emergence. 
% emergence slope 
level 
10% 
25% 
50% 
10% 
25% 
50% 
10% 
25% 
50% 
10% 
25% 
50% 
(m) 
-1.36 
-0.99 
-1.47 
-1.02 
0 
-1.07 
-0.98 
-0.68 
-0.50 
-0.64 
-0.05 
Intercept 
2.52 
2.29 
2.81 
2.36 
1. 58 
Not computed 
2.33 
2.36 
2.34 
2.15 
2.34 
1. 93 
r 
2 
0.95 
0.59 
0.98 
0.83 
0 
0.94 
0.86 
0.55 
0.74 
0.81 
0.03 
n 
5 
4 
3 
6 
4 
7 
6 
5 
6 
6 
4 
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Table 7.7 
Species 
B. ericifolia 
B. serrata 
Petrophile 
Isopogon 
Mean % germination of seeds under differing 
temperature regimes in growth cabinets. 
TEMPERATURE REGIMES 
15/5°C 
(Low) 
90.3 + 4.1 
93.6 + 2.4 
69.9 + 7.9 
48.8 + 15.1 
20/12°C 25/15°C 30/15°C 
(Cool) (Warm) (Hot) 
86.8 + 5.4 76.0 + 5.7 19.0 + 4.7 
84.7 + 5.6 67.6 + 1.0 17.7 + 2.9 
36.8 + 4.3 10.0 + 1.9 0 
2.0 + 1.1 0 0 
218 
-Tables 7.8 - 7.10 Analyses of variance results of angular-
transformed % germination under varied 
temperature regimes in growth cabinets. 
Table 7.8 B. ericifolia 
Source s.s. d. f. M.S. 
Total 14122.26 31 
Treatments 10852.32 3 3617.44 
Error 3269.94 28 116.78 
S.N.K. results 
- - -Lowest X X X X 
Mean Hot Warm Cool Low 
Table 7.9 B. serrata 
Source 
Total 
Treatments 
Error 
Lowest 
Mean 
-
X 
Hot 
s.s. 
14277.77 
11158.83 
3118.94 
d.f. 
31 
3 
28 
M.S. 
3719.61 
111.39 
S.N.K. results 
-
X X X 
Warm Cool Low 
Table 7.10 Petro,Ehile 
Source s.s. 
Total 1978-74 
Treatments 1575.42 
Error 412.32 
Lowest ~ Mean Warm 
--
d. f. 
23 
2 
21 
S .N. K. results 
X :X 
Cool Low 
M.S. 
787.71 
19.63 
F p 
30.98 < 0. 001 
Highest 
Mean 
F p 
33.39 < 0.001 
Highest 
Mean 
F p 
40.12 < 0.001 
Hiqhest 
Mean 
219 
0 
N 
N 
Tables 7.11 - 7.15 Seed release, emergence and moisture after 5 burns (1980 - 1982) 
Table 7.11 Burn I (18/12/80) 
(i) B. ericifolia 
Date 4/2 17/2 22/2 3/3 12/3 19/3 26/3 4/4 17/ 4 23/4 4/ 5 13/ 5 21/ 5 28/ 5 
Year 1981 
Time since fire 48 61 66 75 84 91 98 107 120 126 136 145 153 160 
Cll (days) 
Ql 
u Transect (1 0 0 32 8 12 1 1 0 6 0 4 1 1 0 
.:: 0 0 29 16 11 0 2 0 2 0 13 2 1 0 4-IQI No . (2 00> 
1-1 
• Ql % seedbank 
0 "' 36.5 52.0 56.5 62.5 68.0 70.5 73.0 75.5 78.5 79 . 5 81.0 82.0 83.0 84.0 ;z;~ released 
(2 weeks before 
sample date) 
(ii) B. serrata 
Date 4/2 17/2 27/ 2 3/ 3 12/ 3 19/ 3 26/ 3 4/ 4 17/4 23/4 4/6 13/ 5 21/ 6 28/ 5 Year 1972 
48 61 71 75 84 91 98 107 120 126 136 145 153 160 
1 3 18 3 10 0 2 0 0 0 0 0 0 0 2 2 4 10 2 4 0 0 0 2 0 0 0 0 0 0 3 0 17 0 5 0 2 0 0 0 0 0 0 0 0 
49 54.5 58 58.5 61 62.5 64.0 6.55 67.5 68.0 70.0 70.5 71.5 72.0 
(Cont'd) 
,... 
('II 
('II 
Table 7.11 
3/7 25/7 
1981 
196 218 
12 8 
12 8 
87.5 88.0 
3/1 25/7 
196 218 
2 0 
2 0 
1 0 
74.0 76.0 
6/8 23/8 3/9 16/9 
230 247 258 271 
0 0 0 0 
0 0 0 0 
89.0 90.0 90.5 91.0 
6/8 23/8 3/9 16/9 
230 247 258 271 
0 0 0 0 
0 0 0 0 
0 0 0 0 
76.5 77.4 78.0 78.0 
3/10 20/10 24/11 20/1 20/6 6/8 
1982 1983 
288 305 340 397 548 960 
0 0 0 0 0 0 
0 0 0 0 0 0 
92.0 92.5 94.0 96 .0 99.0 99.0 
3/10 20/10 24/11 20/1 20/6 
198.2 
288 305 340 397 548 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
78.5 79.0 80.0 84.0 95.0 
N 
N 
N 
Table 7.11 
Date 22/2 
Year 
66 
1 0 
2 0 
3 0 
32.0 
Time since 
Fire 
(Months) 
Monthly 
Rainfall 
(mml 
No. of 
M.S.D. 
Burn I (18/12/80) (Cont 'd) 
(iii) Petrophile 
3/3 12/3 19/3 26/3 4/4 17/4 28/4 
1981 
75 84 91 98 107 120 126 
0 10 0 0 0 0 0 
0 2 0 0 0 0 1 
0 80 0 0 0 5 9 
36.0 39.5 42.0 46.0 48.0 52.0 53.5 
(ivl Moisture 
1 2 3 4 5 6 7 
132.4 324.6 14.0 80.7 31.8 198.7 24.2 
12 21 8 10 13 21 10 
4/5 13/5 21/5 28/5 9/6 3/7 22/7 6/8 . 23/8 
136 145 153 160 175 196 215 230 247 
0 0 0 0 8 9 4 3 0 
0 0 1 4 13 5 2 0 2 
3 4 3 13 33 4 7 3 0 
59.0 61.0 62.5 65.0 70.5 73.5 75.5 77.5 
8 9 10 11 12 13 14 15 16 
27.2 8.5 219.4 204.1 54.2 167 63 161 70.3 
13 6 12 20 10 11 5 22 8 
(C:mt'd) 
l3 
N 
Table 7.11 (Contd') 
3/9 16/9 3/10 20/10 24/11 20/1 21/4 
..ll§.2 
258 271 288 305 340 397 488 
0 0 0 0 2 0 4 
0 0 0 0 2 0 0 
1 3 0 2 4 0 5 
78.5 79.5 81.5 83.0 85.5 88.5 99.0 
17 18 19 20 21 
3.6 76.3 72.6 &.6 139.4 
2 24 17 10 7 
C't 
"' 
'!'able 7.12 Burn II (25/4/81) 
(a) !!.· ericifolia 
Date 30/6 15/7 27/7 29/8 9/9 28/9 22/10 
Tear 1981 
7/11 13/11 24/11 2/12 14/12 2/1 19/1 3/2 26/2 
65 ·8o 94 127 138 157 181 197 208 214 222 236 253 280 295 318 
1 0 0 0 4 1 0 0 0 4 6 6 0 0 0 0 0 
2 0 0 4 0 0 0 0 0 2 1 5 0 0 0 6 0 
3 0 0 0 4 1 3 0 0 4 9 5 1 0 0 2 1 
24.0 42.5 57.0 75.0 78.0 83.5 86.0 86.5 87.5 88.0 88.5 89.0 90.5 91.5 92.5 93.5 
(b) !!.· serrata 
Date 30/6 15/7 27/7 29/8 9/9 21/9 22/10 7/11 13/11 24/11 16/12 2/1 26/1 26/2 21/3 
Year 1981 1982 
65 80 94 127 138 150 181 197 203 214 236 253 287 318 341 
1 0 0 0 3 3 3 0 2 1 4 Q 0 0 0 0 
2 b 0 0 3 3 1 0 2 0 0 0 0 0 0 0 
3 0 0 0 4 4 3 0 1 0 4 0 0 0 0 0 
56.0 61.0 63.0 68.5 70.0 71.0 73.0 74.5 74.5 7 s. 0 77.0 77.5 78.5 7 9. 0 80.5 
(Cont'd) 
It) 
.. 
.. 
~-"-"'--~~:;.__,. 
21/3 
341 
0 
0 
0 
94.0 
12/4 
363 
0 
0 
0 
81.5 
12/4 11/5 
363 392 
3 0 
3 0 
0 0 
94.5 96.0 
11/5 ll/6 
392 428 
0 0 
0 0 
0 0 
84.0 87.0 
16/6 29/9 23/5 
1983 
428 533 739 
0 0 0 
0 0 0 
0 0 0 
96.5 99.0 99.0 
29/9 
533 
0 
0 
0 
95.0 
I1 •. 
--
co 
N 
N 
Table 7.12 Burn II ( 25/4/81) (Cont' d) 
(c) Petroehile 
Date 30/6 15/7 27/7 29/8 9/9 28/9 22/10 7/11 13/ll 24/ll 2/12 16/12 2/l 26/l 26/2 21/3 
Year 1981 1982 
65 80 94 127 138 157 181 197 203 214 222 236 253 287 318 341 
1 0 0 0 1 0 0 0 0 5 44 5 0 0 0 0 4 
2 0 0 0 0 0 0 0 0 0 3 4 0 0 0 0 2 
3 0 0 0 0 0 0 0 0 0 12 27 0 0 0 0 2 
17.5 22.0 26.5 29.0 32.0 34.0 38.5 40.0 40.5 42.5 46.0 48.5 51.0 55.5 58.5 61.5 
(d) Moisture 
31.8 198.7 24.2 27.2 8.5 219.4 204.1 54.2 16.7 63 16.1 70.3 36 76.3 72.6 8.6 139.4 
13 21 10 l3 6 12 20 10 ll 5 22 8 2 24 17 10 7 
(Cont'd) 
... 
"' 
"' 
Table 7.12 (Cont'd) (c) Petrophile 
12/4 11/5 16/6 29/9 27/5 
1982 1983 
363 392 428 533 773 
17 0 0 0 0 
9 0 0 1 6 
9 1 0 2 0 
63.5 66.0 68.5 75.0 88.0 
137.3 13.4 13.8 17.6 
26 5 4 3 
:e 
N 
Table 7.13 Burn III (29/7/81) 
(a) !· ericifolia 
Date 9/9 28/9 8/10 22/10 5/11 13/11 24/11 15/12 1/1 19/1 3/2 26/2 16/3 12/4 11/5 15/6 26/9 23/ 5 
Year 1981 1982 1983 
51 70 80 94 109 117 128 149 165 183 198 221 239 266 295 330 433 672 
1 0 0 0 0 19 0 3 2 0 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 36 8 19 2 0 0 0 0 0 0 0 0 0 0 
46.0 67.5 74.5 82.0 87.0 89.5 92.0 95.0 96.5 97.5 98.0 98.5 98.5 98.5 98.5 99.0 99.0 99.0 
(b) B. serrata 
Date 9/9 28/9 8/10 22/10 6/11 13/11 24/11 2/12 15/12 1/1 19/1 8/2 26/2 16/3 12/4 10/5 15/6 29/9 
Year 1981 1982 
57 70 80 94 109 117 128 136 149 165 183 198 221 239 266 295 330 436 
1 0 0 0 0 0 12 51 13 7 0 0 0 0 0 11 0 0 2 
2 0 0 0 0 2 5 8 4 0 0 0 0 0 0 13 0 2 2 
3 0 0 0 0 5 21 37 27 6 0 1 2 0 8 30 2 9 0 
14.5 19.0 21.0 26.5 30.0 32.0 35.5 37.5 40.0 43.5 45.5 49.5 53.5 55.5 59.0 62.0 64.5 68.5 
(Cont' d) 
~ 
"' 
Table 7.13 Burn III (29/7/81) (Cond') 
(c) Moisture 
27/2 8.5 219/4 204.1 54.2 16.7 63 16.1 70.3 36 76.3 72.6 8.6 139.4 137.3 13.4 13.8 17.6 39.5 249. 125.2 
13 6 12 20 10 11 5 22 8 2 24 17 10 7 26 5 4 3 11 12 29 
~ 
Table 7.14 Burn IV (12/5/82) 
(a) !!.· ericifolia 
Date 23/6 9/7 21/7 28/7 12/8 22/8 1/9 28/9 11/10 2/11 1/12 22/12 11/1 9/2 28/3 18/4 27/5 25/8 
Ye!!r 1982 1983 
42 58 70 77 9.2 102 112 139 152 174 203 224 244 273 320 311 380 470 
1 0 0 1 0 1 2 0 0 1 3 0 0 0 0 0 1 1 1 
2 0 0 0 0 0 2 1 0 2 3 0 0 0 0 0 0 0 0 
29.5 49.0 59.5 64.0 71.5 74.0 77.0 81.5 82.5 85.0 87.0 89.5 90.0 91.0 93.5 94.0 95.5 99.0 
(b) !· serrat:a 
23/6 9/7 21/7 28/7 12/8 22/8 l/9 28/9 11/10 2/11 1/12 22/12 11/1 9/2 28/3 27/5 20/9 
1982 1983 
42 58 70 77 92 102 112 139 152 174 203 224 244 273 320 374 496 
0 0 0 0 0 0 4 2 0 5 0 0 0 0 0 0 0 
0 0 0 0 0 1 4 3 0 2 0 0 0 0 0 0 0 
29.0 40.0 46.5 50.0 56.0 59.5 62.5 68.0 70.0 72.5 75.5 76.5 77.0 78.0 79.5 83.0 90.0 
(Cont • d) 
~ 
Table 7.14 Burn IV (12/5/82) (Cont'd) 
(c) Petrophile 
Date 23/6 9/7 21/7 28/7 12/8 22/8 1/9 28/9 11/10 2/11 1/12 22/12 11/1 9/2 28/3 18/4 27/5 25/8 
Year 1982 1983 
42 58 70 77 92 102 112 139 152 174 203 224 244 273 320 341 380 470 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 2 
10.0 18.0 29.5 31.0 32.5 37.0 40.0 50.0 54.5 61.0 68.5 70.5 76.5 80.5 84.0 85.5 87.5 90.5 
(d) Moisture 
54.9 35 64.6 12.6 263.7 10.4 16.2 21.6 30.8 23.7 302.2 172.4 216.3 92.8 31.7 85.8 141.2 111.4 
13 15 19 7 21 5 4 4 6 10 18 25 24 20 15 22 19 16 
~ 
N 
Table 7.15 Burn v (12/5/82) 
(a) B. ericifo1ia 
Date 23/6 9/7 21/7 28/7 12/8 22/8 1/9 29/9 11/10 2/11 1/ 12 22/12 l.l/1 9/2 28/3 23/5 20/ 9 
Year 1982 1983 
42 58 70 77 92 102 112 140 152 174 203 224 244 273 320 374 496 
1 0 0 0 0 0 0 0 0 2 36 2 0 0 0 0 2 0 
2 0 0 0 0 0 0 0 0 0 30 0 0 0 0 0 8 1 
3 0 0 0 0 0 1 0 0 0 6 0 0 0 0 0 18 1 
4 0 0 0 0 0 0 0 0 0 14 0 0 0 0 0 12 0 
33.0 52 . 5 60.5 65.0 70 . 0 75.0 78.0 84.0 86.0 88 . 0 90 . 5 91.5 91.5 92.0 92.5 93.5 96.0 
(b) B. serrata 
23/ 6 9/ 7 21/ 7 28/ 7 12/ 8 22/8 1/ 9 28/ 9 11/ 10 2/ 11 1/ 12 22/ 12 11/ 1 9/ 2 28/ 3 23/ 5 20/ 9 
1982 1983 
42 58 70 77 92 102 112 139 152 174 203 224 244 273 320 374 496 
0 0 0 0 0 5 0 1 1 10 1 0 0 0 2 1 0 
0 0 0 0 0 12 1 4 0 4 0 0 0 0 0 0 0 
0 0 0 0 0 4 0 0 0 3 0 0 0 0 0 0 0 
45 . 0 53 . 5 57.0 59.0 63.0 64 . 5 66.0 70.0 71.5 73.0 75.0 75.5 76.0 77.0 78.0 80.0 89 . 0 
(Cont'd) 
a 
Table 7.15 Burn V (12/5/82) (Cont'd) 
<e:l PetroEhile 
Date 23/6 9/7 21/7 28/7 12/8 22/8 1/9 29/9 11/10 2/11 1/12 22/2 11/1 9/2 28/3 23/5 20/9 
Year 1982 1983 
42 58 70 77 92 102 112 140 152 174 203 224 244 273 320 374 416 
1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 4 1 
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 
19.0 27.5 32.0 36.5 43.0 46.5 50 58.0 61.0 66.0 71.5 74.5 77.0 80.0 84.0 87.5 90.0 
(d) Moisture 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
54.9 35 64.6 12.6 263.7 10.4 16.2 21.6 30.8 23.7 302.2 172.4 216.3 92.8 31.7 85.8 141.2 111.4 
13 15 19 7 21 5 4 4 6 10 18 25 24 20 15 22 19 16 
r 
. 
Table 7.16 
Species 
~· ericifolia 
B. serrata 
Species seedbanks in the 5 burns. 
Burn 
I 
II 
III 
IV 
v 
I 
II 
IV 
v 
Transect or 
study Unit 
1 
2 
1 
2 
3 
1 
2 
3 
1 
2 
1 
2 
3 
4 
1 
2 
3 
1 
2 
3 
1 
2 
1 
2 
3 
Viable seeds 
per m-2 
164 
236 
-
279 
83 
140 
161 
110 
107 
229 
76 
182 
204 
106 
176 
5 
5 
5 
12 
12 
6 
5 
12 
11 
39 
30 
(Cont'd) 
234 
' ~
Table 7.16 (Cont'd) 
Species 
Petrophile 
Burn 
I 
II 
III 
IV 
v 
235 
Transect or Viable Seeds 
Study Unit per m-2 
1 136 
2 133 
3 154 
1 515 
2 777 
3 540 
1 639 
2 748 
3 803 
1 304 
2 340 
1 291 
2 129 
CD 
fa 
Tables 7.17 - 7.19 summaries of multiple regression analyses of % seedbanks (angular-transformed observed 
as emerged seedlings in field burns, Differing tables within species were derived 
using rainfall (a) and soil moisture (b) data respectively. (For key to equation-n~ 
bers see legend below). 
Table 7.17 !!· ericifolia (a) Equation Number 
OVerall F ratio of 
equation 
overall R2 of 
equation 
F ratio of moisture 
variable 
Slope 
R2 of moisture 
variable 
F ratio of burn 
month 
Slope 
R2 of burn month 
F ratio of days 
since burn 
2 Slope R of days since 
burn 
1 2 
N.S. N.S. 
3 4 5 
4.129 6.795 8.512 
0.0448 o. 0717 0.0882 
10.318 18.256 23.368 
0.042 0.052 0.087 
0.0371 0.0642 0.0807 
N.S. N.S. N.S. 
N.S. N.S. N.S. 
6 7 8 9 10 11 Residual degrees of 
3.254 N.S. N.S. 3.257 5.756 7.414 freedom. 
0.0357 0.0357 0.0614 0.0777 264 
7. 713 7.721 15.163 20.100 
0.033 0.015 0.019 0.020 
0.0282 0.0282 0.00539 0.0702 
N.S. N.S. N.S. N.S. 
N.S. N.S. N.S. N.s. 
(Cont'd) 
" ~
Table 7.17(Cont'd) 
overall F ratio 
of equation 
Overall R2 of 
equation 
F ratio of 
moisture 
variable 
Slope 
R2 of moisture 
variable 
F ratio of 
burn month 
Slope 
R2 of burn 
month 
F ratio of 
days since 
burn 
2 Slope R of days 
since burn 
B. ericifolia (b) Equation Number 
1 
3.123 
0.0343 
N.S. 
6 . 391 
-0.082 
0 . 0230 
N.S. 
2 3 4 5 6 7 II 9 !.0 11 Residual 
degrees of 
freedom. 
3.166 7.703 7.914 8.515 8.960 3.197 4.209 7.099 11.281 15.309 
0.0347 0.0805 0.0825 0.0882 0.0924 0.0351 0.0465 0.0747 0.1136 0.1482 
N.S.l3.355 13.968 15.710 16.998 
0.038 0.038 0.041 0.040 
N.S. 3.460 11.606 23.725 35.398 
0.035 0.078 0.120 0.161 
0.465 0.485 0.543 0.584 0.125 0.407 0.797 11.42 
6.411 5 . 802 5.193 
-0.081 -0.076 -0.072 
0.023 0.023 0.023 
N.S. N.S. N.S. 
3.879 6.594 6.519 6.642 6.505 
-0.053 -0.080 -0.082 -0.082 -0.080 
0.023 0.023 0.023 0.023 0.023 
N.S. N.S. 3.215 N.S. N.S. 
0. 011 
Legend - Equation numbers 
5 . 560 5.736 
-0.073 -0.072 
0 . 023 0.023 
N.S. N.S. 
264 
(a) Rainfall 
Numbers (1) to (6) 
basis where in (1) 
(2) 
(3) 
(6) 
entered rainfall as the moisture variable, on an individual weekly 
rainfall for the week prior to each observation wa s entered. 
rainfall for the 2nd week prior 
3rd H H 
6th 
~ 
Table 7ol8 Petrophile (a) E51uation Number 
1 2 3 4 5 6 7 8 9 10 11 Residual 
dofo 
3o364 3o424 6ol28 8o584 22o907 1o500 3o392 3o886 5o808 l0o767 l3o527 261 
Oo037 Oo038 Oo066 Oo090 Oo208 Oo079 o038 Oo043 Oo063 Oo110 Ool35 
No So No So 7o989 15o08l 56o453 11o 949 No So No So 7o064 21.386 29o358 
Oo022 Oo030 Oo070 Oo025 Oo009 Oo014 Oo0l4 
Oo029 Oo053 Ool71 Oo042 Oo025 Oo073 Oo099 
7 0 771 7o6658 7o717 90079 50 748 6o785 7o624 8o275 8o8l6 9o032 8o321 
-Oo077 -Oo076 -Oo075 -Oo080 -Oo060 -Oo010 -Oo076 -Oo079 -ooceo -oo079 -Oo075 
Oo028 Oo028 Oo028 Oo028 Oo028 Oo028 Oo028 Oo028 Oo028 Oo028 Oo028 
No So No So No So No So No So No So No So No So No So No So No So 
(I) 
gj 
Table 7.18 Petroehile (b) Equation Number 
1 2 3 4 5 6 7 8 9 10 11 Residual 
d.f. 
3.688 3.814 13.513 7.645 12.095 5.210 3.979 7.798 11.939 17.719 21.025 261 
0.042 0.043 0.137 0.083 0.125 0.058 0.045 0.084 0.123 0.173 0.198 
N.s. N.S. 29.578 12.626 25.483 5.593 N.S. 13.068 25.031 41.727 51.278 
0.056 0.037 0.053 0.024 0.071 0.116 0.160 0.197 
.. 100 0.045 0.087 0.017 0.047 0.085 0.135 0.161 
8.024 7.865 6.424 7.292 4.066 7.522 8.199 8.132 8.243 6.746 7.094 
-0.079 -0.077 -0.066 -0.073 -0.054 -0.075-0.079 -0.077 -0.076 -0.067 -0.067 
0.028 
N.s. 
0.028 0.028 0.028 0.028 0.028 0.028 
N.S. 6.148 N.S. N.S. N.S. 
0.007 
Legend (Cont'd) 
(a) Rainfall (Cont 'd) 
N.s. 
0.028 0.028 0.028 0.028 
N.S. N.S. N.S. 5.490 
(7) rainfall for the 2 weeks prior to each observation was entered. 
(11) rainfall for the 6 weeks " " " " " " 
(b) Soil moisture 
(1) - (6) as with rainfall, the variable being proportion of M.S.D. 
(7) mean proportion of M.S.D. for the 2 weeks prior to each observation. 
. __ ,...,.. 
~ 
Table 7.19 B. serrata (a) 
1 2 3 4 
7.943 12.630 8.501 10.683 
0.096 0.145 0.102 0.125 
N.S. 13.317 N.S. 8.025 
0.021 0.017 
0.051 0.029 
N.S. N.S. N.S. N.S. 
21.573 21.858 20.020 22.579 
-0.009 -0.009 -0.009 -0.009 
0.087 0.9.87 0.087 0.087 
Equation Number 
5 6 7 8 9 10 11 
8.244 9.407 10.533 10.913 12.313 10.552 11.841 
0.100 0.112 0.124 0.128 0.142 0.124 0.137 
N.S. 4.556 7.670 8.649 12.457 7.669 11.172 
0.012 0.010 0.009 0.009 0.006 0.007 
0.018 0.015 0.022 0.035 0.021 0.043 
N.S. N.S. N.S. N.S. N.S. N.S. N.S. 
21.250 21.645 25.732 24.984 25.710 24.151 25.897 
-0.009 -0.009 -0.009 -0.009 -0.009 -0.009 -0.010 
0.087 0.087 0.087 0.087 0.087 0.087 0.087 
Residual 
d.f. 
224 
it 
Table 7.19 B. serrata (b) 
1 2 3 4 
7.761 8.236 7.795 9.549 
.094 0.099 0.095 0.113 
N.S. N.S. 4.934 
0.159 
0.031 
N.S. N.S. N.S. N.S. 
20.658 22.396 21.285 18.790 
-0.009 -0.009 -0.003 -0.008 
0.084 0.084 0.084 0.084 
Equation Number 
5 
7. 738 
0.094 
N.S. 
N.S. 
21.017 
-0.009 
0.084 
6 7 8 9 10 11 
10.973 8.125 7.740 8.569 8.390 9.499 
0.128 0.098 0.094 0.103 0.101 0.113 
8.803 N.S. N.S. N.S. N.S. 4.796 
0.021 0.044 
0.056 0.026 
N.S. N.S. N.S. N.S. N.S. N.s. 
16.416 22.27121.035 21.763 21.354 19.914 
-0.008 -0,009-0.009 -9.009 -0.009 -0.008 
0.084 0.084 0.084 0.084 0.084 0.084 
Legend (Cont'd) 
(b) soil moisture (Cont'd) 
(11) mean proportion of M.S.D. for the 6 weeks prior 
to each observation. 
Residual 
d.f. 
224 
"' ~ 
Tables 7.20 - 7.21 Emergence (mean % available viable seeds) in the heating/substrates experiments. 
Table 7.20 Experiment 1 (pilot) - commenced 15/5/82 
30/6 7/7 14/7 22/7 30/7 13/8 20/8 31/8 8/9 23/9 7/10 13/10 5/11 3/12 20/130/6 
1982 1983 
46 53 60 68 76 90 97 108 116 121 145 151 174 202 250 411 471 
-
X 0 0 l. 25 0.78 2.53 10.15 1.48 0.63 0.33 0 0 1.2 0.28 0 0 1.15 0 
B. ericifolia S.E. 1.25 o.so l. 04 2.99 0.34 0.36 0.33 0.87 0.28 0.66 
X 0 0 0 0 0 4.75 12.55 5.63 1.73 0 0.38 1.63 0.78 0 0 0 0 !!· serrata S.E. 
2.50 4.53 2.87 0.66 0.38 0.65 0.45 
Petrophile X .o 0 0 1.0 4.80 3.75 l. 58 0.28 0 0 0 0 0 0 0 0 0.28 
s.e. 0.48 2.00 l. 85 0.67 0.28 
Isopogon i .0 0 0 0 1.0 5.3 3.5 0.85 0.3 0 0.3 0 0 0 0 0 2.95 2.23 
s.e. 0. 71 2.14 1.41 0.53 0.3 0.3 1.49 1.53 
Moisture 
Months after 1 2 3 Conunencement 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
Monthly 54.9 35 64.6 12.6 ~63.7 10.4 16.2 21.6 Jo.s 237 302.2 172.4 216.3 92.8 31.7 ss.8 14lx 1114 
rainfall (mml 
No. M.s.o .• 13 15 19 7 21 5 4 4 per month 6 10 18 25 24 20 15 22 19 16 
~ 
Table 7.21 ExEeriment 2 (main) - commenced 16/11/82 
1/1 28/1 28/2 24/3 8/4 12/4 24/4 3/5 10/5 30/5 8/7 28/8 26/10 
1983 
45 72 103 127 142 146 158 167 174 194 233 284 343 
lt 
5 .E. 0 0 0 0 0.75 0.77 4.83 12.88 9.13 10.43 4.25 1.10 0 
0.35 0.42 1. 66 2.73 1.87 1. 36 0.57 0.45 
" 0 0 0 0 0.25 0.34 2.62 8.67 5.68 3.7 ·;·; 1. 77 0.27 0 S.E. 0.18 0.26 0. 71 2.39 1.38 1.45 0.75 0.27 
X 0 0 0 0 1. 67 0.84 4.56 6.15 1.36 0.68 0. 77 0.09 0 
S.E. 0.70 0.43 0.94 1. 48 0.35 0.23 0.38 0.99 
X 0 0 0 0 0 0 4.33 17.03 7.83 5.49 3.52 2.09 4.39 
S.E. 1. 50 2.69 1. 87 1. 77 1.15 0.52 1. 65 
moisture 
1 2 3 4 5 6 7 8 9 10 11 12 
'16.2 21.6 ~O.B 23.7 302.2 173.7 215.0 92.8 31.7 85.8. 195.8 59 
11 7 7 9 18 22 24 20 21 23 19 ll 
• ~ 
Tables 7.22 - 7.25 summaries of multiple regression analyses of t emergence (transformed) in the 
heating/substrate experiments. Equation numbers are as used in Tables 7.17 - 7.19. 
(All species equations have 220 residual degrees of freedom). 
EQUATION NUMBER 
Table 7.22 !!· ericifolia 
(a) l 2 3 4 5 6 7 8 9 10 ll 
4.604 6.988 3.248 4.673 45.978 6.670 6.442 6.192 3.496 7.307 9.951 
0.059 0.087 0.042 0.060 0.385 0.083 0.081 0.078 0.046 0.091 0.119 
.... 
;::: 
G 3.895 10.744 N.S. 4.093 122.72 9.830 9.173 8.456 N.S. 11.659 19.254 :;; 0.023 0.056 -0.019 0.181 0.002 0.025 0.022 0.019 0.021 ~ 0.017 0.045 0.017 0.343 0.045 0.038 0.035 0.048 0.077 
.s 
Ill 
" 5.377 N.S. 8.382 10.732 N.S. 8.436 N.S. N.S. 5.608 N.S. M.S. i 0.104 0.127 0.145 0.124 0.112 
:; 0.038 0.038 0.038 0.038 0.038 
N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 
(Cent' d) 
Ill 
~ 
EQUATION NUMBER 
Table 7.22 B. ericifolia 
<cont d) 
1 2 3 4 5 6 7 8 9 10 11 (b) 
15.501 7.866 4.763 5.837 23.253 18.811 15.652 16.850 22.597 36.917 40.535 
0.175 0.097 0.061 0.074 0.241 0.204 0.176 0.187 0.236 0.335 0.356 
35.215 13.278 4.364 7.449 57.486 44.723 35.647 39.091 55.599 96.739 107.134 
0.035 0.047 0.109 0.115 0.172 0.215 0.285 0.386 0.381 
0.132 0.055 0.019 0.034 0.200 0.162 0.134 0.144 0.193 0.292 0.314 
N.S. 3.907 6.891 9.667 13.051 16.833 N.S. N.S. N.S. N.S. 4.470 
0.115 0.134 0.141 0.165 0.077 
0.038 0.038 0.038 0.038 0.038 0.038 
N.S. N.S. N.S. N.S. N.S. N.S. 4.048 5.433 8.594 12.720 15.406 
-0.012 -0.014 -0.017 -0.019 -0.021 
0.004 0.004 0.004 0.004 0.004 
! 
EQUATION NUMBER 
Table 7.23 !!· serrata 1 2 3 4 5 6 7 8 9 10 11 
(a) 
N.S. N.S. N.S. N.S. 12.154 2.692 N.S. N.S. N.S. N.S. 3.018 
0.142 0.035 0.040 
36.073 7.730 8.707 
0.098 0.028 0.013 
0.141 0.004 0.038 
N.S. N.S. N.S. 
N.S. N.S. N.S. 
(b) EQUATION NUMBER 
1 2 3 4 5 6 7 8 9 10 11 
4.100 N.S. N.S. N.S. 5.908 10.215 4.367 5.302 6.232 9. 775 12.869 
0.053 0.075 0.122 0.056 0.067 0.078 0.118 0.149 
11.882 17.296 30.195 12.683 15.483 18.269 28.878 38.142 
o. 071 0.056 0.084 0.093 0.123 0.152 0.206 0. 022 
0.051 0.072 0.120 0.054 0.066 0.077 0.116 0.147 
N. S. N.S. N.S. N.S. N. 5. N.S. N.S. N. S. 
N.S. N.S. 6.955 4.250 5.509 6.392 8.085 10.867 
-0.013 -0.011 -0.013 -0.014 -0.015 -0.017 
0.001 0.001 0.001 0.001 0.001 0.001 
,.,._ '·---·-'"'""'-""' 
... 
~ 
EQUATION NUMBER 
Table 7o24 Petrophile 
(a) 1 2 3 4 5 6 7 8 9 10 11 
No So No So No So No So l6o364 9o457 No So 2o909 2o864 6o2l5 11.471 
Ool82 Oo114 Oo038 Oo038 Oo078 Ool35 
43o667 23o365 4o115 3o983 13 0 833 29o284 
Oo082 Oo036 OoOlO Oo008 Oo014 Oo0l7 
Ool62 Oo082 Oo018 Oo0l7 Oo058 Oo115 
No So No So No So No So No So No So 
No So 3o998 No So No So No So 5o827 
-Oo007 -Oo009 
Oo004 Oo004 
EQUATION NUMBER 
(b) 1 2 3 4 5 6 7 8 9 10 11 
7o066 9o359 5o110 No So 4o789 6ol41 13o946 l7o996 l3o724 l9o903 l8o094 
Oo088 Oo113 Oo065 Oo06l Oo 077 Ool60 Ool97 Ool58 Oo 213 Ool94 
l6o334 23o076 l0o586 9o641 13 0 616 36o559 48o465 35o906 54o070 48o751 
Oo063 Oo059 Oo035 Oo033 Oo045 Oo116 Ool57 Ool59 Oo207 Ool89 
Oo068 Oo093 Oo045 Oo040 Oo057 Ool40 Ool77 Ool37 Ool93 Ool78 
No So No So NoS 4o556 6o308 No So No So No So No So No So 
Oo061 Oo 072 
Oo016 Oo016 
NoSo 11.467 No So No So 5o966 14o887 20o239 l5o878 19 ol77 l8o287 
-Oo014 -OoOlO -00015 -Oo0l8 -Oo0l6 -Oo0l7 -0 0 017 
Oo004 Oo004 Oo004 Oo004 Oo004 Oo004 Oo004 
~ 
EQUATION NUMBER 
Table 7.25 Isopoqon 
(a) 1 2 3 4 5 6 7 8 9 10 11 
11.491 12.614 11.008 14.572 32.991 13.477 12.254 12.119 11.181 11.626 12.868 
0.135 0.147 0.131 0.166 0.310 0.155 0.143 0.142 0.132 0.137 0.149 
N.S. 4.210 N.S. 9.319 57.368 6.462 N.S. N.S. N.S. N.S. 4.873 
0.034 -0.027 0.133 0.028 0.011 
0.016 0.035 0.180 0.064 0.019 
7.208 5.531 9.470 13.547 4. 714 9.403 5.491 5.116 9.664 5.317 4.357 
0.118 0.104 0.131 0.156 0.083 0.128 0.104 0.102 0.143 0.107 0.094 
0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045 
21.861 15.592 20.907 23.651 27.437 16.720 19.366 17.984 22.035 18.566 15.674 
0. 026 0.022 0.026 0.026 0.026 0.023 o .. 024 o. 024 0.026 0.024 0.022 
0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.085 0.085 
(Cont'd) 
I 
EQUATION NUMBER 
Tab1d 7 :12_ !SOE:0510n 
(Cent 'd) 1 2 3 4 5 6 7 8 9 10 11 (b) 
19.106 16.961 13.797 11.493 21.997 21.099 22.495 27.050 23.300 32.289 34.783 
0.207 0.188 0.158 0.135 0.230 0.223 0.235 0.269 0.241 0.306 0.322 
21.148 15.550 7.296 N.S. 28.688 26.345 29.986 41.869 32.103 55.537 62.043 
0.104 0.072 0.043 0.079 0.089 0.155 0.215 0.220 0.304 0.303 
0.076 0.057 0.028 0.108 0.093 0.104 0.139 0.111 0.175 0.191 
N.S. 4.351 7.468 9.904 12.368 15.603 N.S. N.S. N.S. N.S. 5.707 
0.088 0.115 0.133 0.140 0.160 0.090 
0.045 0.045 o .. 045 0.045 0.045 0.045 
12.916 4.124 13.839 19.592 22.264 5.490 N.S. N.S. N.S. N.S. N.S. 
0.019 0.013 0.021 0.025 0.024 o. 013 
0.085 0.085 0.085 0.085 0.085 0.085 
0 
tn 
N 
Table 7.26 
Month 
Simulation of Warrah experiment results using the average moisture -
time to emergence relationships. 
Average 
M.S.D./Month 
Cumulative 
M.S.D. 
Predicted Species Emergence 
B. ericifolia ~· serrata ~· pulchella Isopogon 
Midway 
-June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
* 0.53 
0 . 55 
0.10 
0.53 
0.36 
0.13 
0.53 
0.54 
0.39 
0.43 
0.41 
0.37 
(b~ the end of an~ given month) . 
MAY TREATMENT 
0 0 0 0 
10 - 25% 10 - 25% 25%+ 10 - 25% 
II II II II 
II 
" 
II 25%+ 
II II 
" 
II 
II II II 
" 
NOVEMBER TREATMENT (Summer averages not considered) 
Mar. 
Apr. 
May 
Jun. 
Jul. 
Aug. 
June 
July 
Aug. 
Sept. 
Oct. 
0.39 
0. 77 0.58 
0 . 68 0.61 
0.70 0.64 
0.45 0.60 
0.65 0.61 
10+ 
25 - 50 
50+ 
" 
.. 
ACTUAL RESULTS 
MY TREATMENT 
0 
5 
181 
18 
19 
25 10+ 
25+ 25+ 10 - 25 
25 - so 50+ 50+ 
II .. .. 
II 
" 
II 
(Cumulative emergence percentage) 
0 0 0 
0 13 1 
23, 24 14 
24 15+ 
26 15 
* Average from mid-May to end of June. 
+ 5\ more emergence the following year. I mostly early in the month. 
(Cont' d) 
lQ 
Table 7.26 
Month 
Apr. 
May. 
Jun. 
Jul. 
Aug. 
Sept. 
Oct. 
(Cont'd) 
Average 
M.S.D./Month 
cumulative 
M.S.D. 
Predicted Species Emergence 
B. ericifolia ~· serrata ~· pulchella Isopogon 
(by tile end of any given month) • 
ACTUAL RESULTS 
NOVEMBER TREATMENT 
7 3 15 6 
35 20 31 41 
38 22 33 44 
39 22 33 46 
39 22 33 46 
39 22 33 46 
39 22 33 50 
2'52 
Table 7.27 Average rainfall and monthly M.S.D. proportions. 
For 50 years from Sydney Observatory. 
(Data supplied by Bureau of Meteorology) . 
Calendar Rainfall Average M.S.D. Proportion 
Month per month (mm) per month 
(S.E.) 
January 102.4 0.32 + 0.02 
February 114.9 0.38 0.03 
March 133.4 0.48 0.03 
April 123.1 0.49 0.03 
May 121.8 0.50 0.03 
June 133.3 0.65 0.03 
July 101.5 0.47 0.03 
August 78.2 0.47 0.03 
September 68.4 0.45 0.03 
October 77.4 0.42 0.02 
November 78.6 0.35 0.03 
December 77.7 0.29 0.02 
L. 1210.7 
Tables 7.28 - 7.31 Simulations of emergence in burns of 
differing seasons in the average rainfall 
year - calculations of emergence at 3, 
6 and 12 months post-free. 
Tab 1 e 7 . 2 8 , a B. ericifolia 
Month of Months Burn Emerged Emerged % of total 
Seed After Time Seedlings seedlings seedbank 
Release Burn as % of as % of released 
monthly total 
seed cohort seedbank 
1 3 February 0 0 21 
2 0 0 37 
1 6 February 10 2.1 21 
2 10 3.7 37 
3 10 1.7 17 
4 10 0.1 10 
5 0 6 
r = 7. 6 
1 12 February 10 2.1 21 
2 10 3.7 37 
3 10 1.7 17 
4 10 1.0 10 
5 10 0.6 6 
6 10 0.1 1 
7 10 0.1 1 
8 0 0 1 
9 0 0 1 
10 0 0 1 
11 0 0 1 
.L= 9.3 
253 
254 
Table 7.28 (Cont'd) 
Table 7.28, b ~- ericifolia 
Month of Months Burn Emerged Emerged % of total 
Seed After Time Seedlings Seedlings seedbank 
Release Burn as % of as % of released 
monthly total 
seed cohort seed bank 
1 3 April 10 2.1 21 
2 0 0 37 
' 1...= 2.1 
1 6 April 10 2.1 21 
2 10 3.7 37 
3 10 1.7 17 
4 0 0 10 
5 0 0 6 
L= 7.5 
1 12 April 10 2.1 21 
2 10 3.7 37 
3 10 1.7 17 
4 10 1.0 10 
5 10 0.6 6 
6 0 0 1 
7 0 0 1 
8 9 9 1 
9 0 0 1 
10 0 0 1 
11 0 0 1 
L= 8.1 
255 
Table 7.28 (Cont'd) 
Table 7.28, c B. ericifolia 
Month of Months Burn Emerged Emerged % of total 
Seed After Time Seedlings Seedlings seedbank 
Released Burn as % of as % of released 
monthly total 
seed cohort seedbank 
1 3 Sept. 0 0 21 
2 0 0 37 
l:= 0 
1 6 Sept. 0 21 
2 0 37 
3 0 17 
4 0 10 
5 0 6 
L = 0 
1 12 Sept. 10 2.1 21 
2 10 3.7 37 
3 10 1.7 17 
4 10 0.1 10 
5 10 0.6 6 
6 10 0.1 1 
7 10 0.1 1 
8 10 0.1 1 
9 10 0.1 1 
10 0 1 
11 0 1 
t:= 8.6 
256 
Table 7. 28 (Cont' d) 
Table 7.28, d B. ericifolia 
Month of Months Burn Emerged Emerged % of total 
Seed After Time Seedlings Seedlings seedbank 
Released Burn as % of as % of released 
monthly total 
seed cohort seedbank 
1 3 0 21 
2 0 37 
' - = 0 
1 6 Dec. 10 2.1 21 
2 10 3.7 37 
3 10 1.7 17 
4 0 0 10 
5 0 0 6 
[= 7.5 
1 12 Dec. 10 2.1 21 
2 10 3.7 37 
3 10 1.7 17 
4 10 1.0 10 
5 10 0.6 6 
6 10 0.1 1 
7 10 0.1 1 
8 10 0.1 1 
9 10 0.1 1 
10 0 0 1 
11 0 0 1 
L = 9. 05 
257 
Table 7.29 a B. serrata 
Month of Months Burn Emerged Emerged % of total 
Seed After Time Seedlings Seedlings seedbank 
Released Burn as % of as % of released 
monthly total 
seed cohort seedbank 
1 3 Feb. 0 0 39 
2 0 0 15 
I= 0 
1 6 Feb. 10 3.9 39 
2 10 1.5 15 
3 10 0.9 9 
4 10 0.5 5 
5 0 0 4 
2:= 6.8 
1 12 Feb. 10 3.9 39 
2 10 1.5 15 
2 10 0.9 9 
4 10 0.5 5 
5 10 0.4 4 
6 10 0.3 3 
7 10 0.1 1 
8 0 0 1 
9 0 0 1 
10 0 0 1 
11 0 0 1 
~ = 7. 6 
r------ - -------· -- ~ 
258 
Table 7. 29 (Cont' d) 
Table 7.29 b B. serrata 
Month of Month"$ Burn Emerged Emerged % of total 
Seed After Time Seedlings Seedlings seedbank 
Released Burn as % of as % of released 
monthly total 
seed cohort seedbank 
1 3 April 10 3.9 39 
2 10 1.5 15 
~ = 5. 4 
1 6 April 10 3.9 39 
2 10 1.5 15 
3 10 0.9 9 
4 0 0 5 
5 0 0 4 
L= 6.3 
1 12 April 10 3.9 39 
2 10 1.5 15 
3 10 0.9 9 
4 10 0.5 5 
5 10 0.4 4 
6 0 0 3 
7 0 0 1 
8 0 0 1 
9 0 0 1 
10 0 0 1 
11 0 0 1 
L:= 7.2 
259 
Table 7.29 (Cont'd) 
Table 7.29 c B. serrata 
Month of Months Burn Emerged Emerged % of total 
Seed After Time Seedlings Seedlings seedbank 
Released Burn as % of as % of released 
monthly total 
seed cohort seedbank 
1 3 Sept. 0 0 39 
2 0 0 15 
~= 0 
1 6 Sept. 0 0 39 
2 0 0 15 
3 0 0 9 
4 0 0 5 
5 0 0 4 
~= 0 
1 12 10 3.9 39 
2 10 1.5 15 
3 10 0.9 9 
4 10 0.5 5 
5 10 0.4 4 
6 10 0.3 3 
7 10 0.1 1 
8 10 0.1 1 
9 10 0.1 1 
10 0 1 
11 0 1 
~= 7. 8 
260 
Table 7.29 (Cont'd) 
Table 7.29 d B. serrata 
Month of Months Burn Emerged Emerged % of total 
Seed After Time Seedlings Seedlings seedbank 
Released Burn as % of as % of released 
monthly total 
seed cohort seedbank 
1 3 Dec. 0 0 
2 0 0 
~= 0 
1 6 Dec. 10 3.9 39 
2 10 1.5 15 
3 10 0.9 9 
4 0 0 5 
5 0 0 4 
L: = 6. 3 
L 12 Dec. 10 3.9 39 
2 10 1.5 15 
3 10 0.9 9 
4 10 0.5 5 
5 10 0.4 4 
6 10 0.3 3 
7 10 0.1 1 
8 10 0.1 1 
9 10 0.1 1 
10 0 1 
11 0 1 
L: = 7. 8 
261 
Table 7.30 a Petrophile 
Month of Months Burn Emeryed Emeryed % of total 
Seed After Time Seed ings Seed ings seedbank 
Released Burn as % of as % of released 
monthly total 
seed cohort seedbank 
1 3 February 0 0 15 
2 0 0 15 
1 3 February 50 7.5 15 
2 50 7.5 15 
3 50 6.0 12 
4 25 2.5 10 
5 0 0 9 
.L= 23.5 
1 3 February 50 7.5 15 
2 50 7.5 15 
3 50 6.0 12 
4 50 5.0 10 
5 50 4.5 9 
6 25 2.0 8 
7 25 1.3 5 
8 0 0 5 
0 0 0 3 
10 0 0 2 
11 0 0 2 
L= 33.8 
262 
Table 7.30 b Petrophile 
Month of Months Burn Emerged Emerged % of total 
Seed After Time Seedlings Seedlings seedbank 
Released Burn as % of as % of released 
monthly total 
seed cohort seedbank 
1 3 April 25 3.8 15 
2 0 0 15 
~= 3. 8 
1 6 April 50 7.5 15 
2 50 7.5 15 
3 25 3.0 12 
4 0 10 
5 0 9 
~ = 18.0 
1 12 April 50 7.5 15 
2 50 7.5 15 
3 50 6.0 12 
4 25 2.5 10 
5 25 2.3 9 
6 0 0 8 
7 0 0 5 
8 0 0 5 
9 0 0 3 
10 0 0 2 
11 0 0 2 
L =25. 8 
26.'3 
Table 7. 30 c Petrophile 
Month of Months Burn Emerged Emerged % of total 
Seed After Time Seedlings Seedlings seedbank 
Released Burn as % of as % of released 
monthly total 
seed cohort seedbank 
1 3 September 0 0 15 
2 0 0 15 
1 6 September 0 0 15 
2 0 0 15 
3 0 0 12 
4 0 0 10 
5 0 0 9 
1 12 September 50 7.5 15 
2 50 7.5 15 
3 50 6.0 12 
4 50 5.0 10 
5 50 4.5 9 
6 50 4.0 8 
7 50 2.5 5 
8 50 2.5 5 
9 25 0.8 3 
10 0 0 2 
11 0 0 2 
'L = 40.3 
264 
Table 7.30 a Petrophile 
Month of Months Burn Emerged Emerged % of total 
Seed After Time Seedlings Seedlings seedbank 
Released Burn as % of as % of released 
monthly total 
seed cohort seedbank 
1 3 December 0 0 15 
2 0 0 15 
l:= 0 
1 6 December 50 7.5 15 
2 50 7.5 15 
3 25 3.0 12 
4 10 1.0 10 
5 0 0 9 
I:= 19.0 
1 12 December 50 7.5 15 
2 50 7.5 15 
3 50 6.0 12 
4 50 5.0 10 
5 50 4.5 9 
6 50 4.0 8 
7 25 1.8 5 
8 25 1.8 5 
9 25 0.8 3 
10 0 0 2 
11 0 0 2 
2:= 38.9 
265 
Table 7. 31 a Isopogon 
Month of Months Burn Emerged Emerged % of total 
Seed After Time Seedlings Seedlings seedbank 
Released Burn as % of as % of released 
monthly total 
seed co- seedbank 
hort 
1 3 Feb. 0 0 38 
2 0 0 46 
~== 0 
1 6 Feb. 25 9.5 38 
2 25 12.5 46 
3 10 1.1 11 
4 0 0 1 
5 0 0 
L = 23.1 
1 12 Feb. 25 9.5 38 
2 25 12.5 46 
3 25 2.8 11 
4 25 0.3 1 
5 25 0 
6 25 0 
7 10 0 
8 0 0 
9 0 0 
10 N.A. 0 
11 N.A. 0 
I:= 25.1 
266 
Table 7.31 b Isopogon 
Month of Months Burn Emerged Emerged % of total 
Seed After Time Seedlings Seedlings seedbank 
Released Burn as % of as % of released 
monthly total 
seed cohort seedbank 
1 3 April 0 0 38 
2 0 0 46 
'L= 0 
1 6 April 25 9.5 38 
2 25 12.5 46 
3 10 1.1 11 
4 0 0 1 
5 0 0 0 
I:== 23.1 
1 12 April 25 9.5 38 
2 25 12.5 46 
3 25 2.8 11 
4 25 0.3 1 
5 10 0 
6 0 0 
7 0 0 
8 0 0 
9 0 
10 0 0 
11 0 0 
I:= 25.1 
-- ~-
267 
Table 7.31 c Isopogon 
Month of Months Burn Emerged Emerged % of total 
Seed After Seedlings Seedlings seedbank 
Released Burn as % of as % of released 
monthly total 
seed cohort seedbank 
l 3 Sept. 0 0 38 
2 0 0 46 
L = o 
l 6 Sept. 0 38 
2 0 46 
3 0 ll 
4 0 l 
5 0 0 
~ = 0 
l 6 Sept. 25 9.5 38 
2 25 12.5 46 
3 25 2.8 ll 
4 25 0.3 l 
5 25 0 
6 25 0 
7 25 0 
8 25 0 
9 0 0 
10 0 0 
ll 0 0 
I: = 25 .l 
268 
Table 7.3ld Isopogon 
Month of Month after Burn %Cohort % Seedbank % Seed-
Burn Emerged Emerged bank 
Rel. 
1 3 Dec. 0 0 38 
2 0 l = 0 46 
1 6 Dec. 25 9.5 38 
2 25 12.5 46 
3 10 1.1 11 
4 0 0 1 
5 0 0 
l'. = 23.1 
1 12 Dec. 25 9.5 38 
2 25 12.5 46 
3 25 2.8 11 
4 25 0.3 1 
5 25 0 
6 25 0 
7 25 0 
8 10 0 
9 0 0 
10 0 0 
11 0 0 
I = 25.1 
Table 7.32 
Station 
Sydney 
Palm Beach 
Hornsby 
Gosford 
Kulnura 
Station 
Sydney 
Palm Beach 
Hornsby 
Gosford 
Kulnura 
Comparison of Rainfall Between Stations 
at Sydney and Close to the Study Area. 
(See Figure 1.1 for locations of Stations). 
AVERAGE MONTHLY RAINFALL AT VARIOUS SXATIONS (mm) 
(Data supplied by the Bureau of Meteorology) 
Jan. 
102 
168 
119 
121 
135 
Jul. 
102 
52 
67 
98 
55 
Feb. 
115 
137 
133 
131 
171 
Aug. 
78 
63 
70 
85 
81 
Mar. 
133 
168 
146 
150 
147 
Sep. 
68 
72 
56 
82 
54 
Apr. 
123 
79 
109 
123 
85 
Oct. 
77 
86 
85 
79 
90 
: May 
122 
90 
100 
127 
107 
Nov. 
79 
81 
87 
85 
91 
Jun. 
133 
137 
128 
120 
125 
Dec. 
78 
75 
88 
93 
102 
269 
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Table 7.33 Years in which soil moisture (M.S.D. monthly average) proportions exceeded 0.70 for 
3 or more consecutive months. 
.. likely to cause ~ 50\ emergence of seedlings from viable seedbank) 
(Data from Sydney rainfall) 
--
!!Q!!!!! 
Year J F M A M J J A s 0 N D 
1974 0.68 0.69 0.74 0. 77 0.81 1.00 0.16 o. 71 0.23 0.81 0. 77 0.47 
1973 0.36 0.93 o. 77 1.00 0.97 0.93 1.00 0.81 0.60 0.84 0.67 0.46 
1972 0.48 0.36 0.61 o. 73 0.68 0.83 0.36 0.94 0.43 0.65 0.53 0.10 
1963 0.29 0.28 0.87 0.70 0.77 0.93 0.52 0.65 0.37 0.39 0.27 0.52 
1956 0.32 0.64 0.84 0.30 o. 77 0.80 0.55 0.45 0. 53 0.52 0.20 0.23 
1955 0.26 0.46 0.81 0.60 0.52 0.73 0.77 0. 23 0.37 0.45 0.40 0.52 
1950 0.19 0.35 0.74 0.80 0.87 0.80 0.89 0.74 0.50 0. 77 0.60 0.26 
1945 0.26 0.32 0.26 0.80 0.61 0.80 0.48 0.68 0.13 0.23 0.33 0.23 
1939 0.29 0.04 0.77 0.70 0. 71 0.43 0.55 0.48 0.20 0.42 0.33 0.10 
--~· "-·"'-·-- .•.. -. --" ---·--,....., 
Figure 7.1 A model of factors influencing post-fire 
emergence in the study species. 
RAIN 
RELEASED 
SEEDS 
SOIL 
SURFACE 
(MOISTURE 
& TEMP.) 
" ~ EVAPORATION 
EMERGED 
SEEDS 
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Figures 7.2 - 7.5 Rates of emergence in Winter glasshouse 
treatments. 
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Figures 7.6- 7.7 Drying curves of soil in the glasshouse. 
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N Figures 7.8 - 7.11 Relationships between proportion of duration of soil at or below -0.3 bars (M.S.D.) 
and time to emergence (some lines not formally fitted - see text). 
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Figures 7.12 - 7.15 Rates of germination under varied temperature regimes in growth cabinets. 
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Figure 7.16 Varied measures of ambient and soil temperatures. 
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7.17 - 7.22 Changes in soil moisture potential during 
drying after differing rainfall events in 
differing months at the surface of loamy sand 
soils. 
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Figure 7.17 June-July 
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Figure7.21 February-November 
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N Figure 7.23 Estimated duration of the soil surface at field capacity (-0.3 Bars) in differing 
months after differing rainfall events (loamy sand soils). 
Extra criteria: Single daily rainfall events:-
(1.0, 1.0 - 2.0 mm, no effect in Nov. - Feb. inclusive; in other months, a 1 day 
effect.2.()-5.()mm,1dayeftect Nov.- Feb., inclusive; in other months a 2 day effect. 
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Figures 7.24 - 7.27 Patterns of monthly simulated seed 
reJease used in the estimation of emergence after 
4 hypothetical burns. 
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Figure 7.26 Petrophile 
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Tables 8.1 - 8.4 Abbreviated life-tables of seedlings, listing seedlings age (x), 
initial 1 and mortality d . X X 
Table 8.1 B. ericifolia ESTIMATED SEEDLING AGE - DAYS(x) 
Sampled 
Burn Cohort Emergence Number~(l ) 
Date Emerged X 5 14 30 59 76 100 158 198 229 281 338 489 901 
I a 22/2/81 61 dx 3.3 6.6 9.8 24.6 24.6 24.6 24.6 24.6 24.6 26.2 27.9 29.5 42.6 
X 4 13 36 55 '75 126 160 201 236 271 328 479 891 
I b 3/3/81 24 dx 0 0 0 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 16.6 50.0 
4 18 40 57 74 117 168 210 227 262 319 470 882 
I c 12/3/81 23 8.7 17.4 26.1 30.4 30.4 30.4 30.4 30.4 30.4 30.4 30.4 30.4 43.5 
6 23 40 48 83 105 158 228 285 436 848 
I d 17/4/ 81 8 0 0 37.5 37.5 62.5 62.5 62.5 62.5 62.5 62.5 75.0 
4 21 64 86 98 157 209 266 417 829 
I e 4/5/81 17 0 0 0 11.8 11.8 11.8 11.8 11.8 11.8 23.5 
17 39 51 79 110 162 219 370 782 
I f 3/7/81 24 0 8.3 16.7 29.2 50.0 50.0 50.0 50.0 54.2 
10 22 39 50 81 100 133 190 341 753 
I g 25/7/81 16 0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 43.8 56.3 
10 27 40 70 86 103 142 197 242 307 412 648 
II h 29/8/81 8 0 25.0 25.0 25.0 25.0 25.0 25.0 50.0 50.0 50.0 50.0 50.0 
13 21 52 69 107 130 181 217 322 558 
(Cont'd) 
.... 
~ 
Table 8.1 B. ericifolia (Cont'd) ESTIMATED SEEDLING AGE - DAYS 
Sampled 
Burn Cohort Emergence Numbers 5 14 30 59 76 100 158 198 229 281 338 489 901 Date Emerged 
II i 13/11/81 10 0 0 0 0 0 0 0 0 0 0 
5 13 27 61 99 144 173 209 314 550 
II j 24/11/81 16 12.5 25.0 25.0 25.0 25.0 31.3 31.3 31.3 31.3 37.5 
18 35 52 67 89 135 164 200 305 541 
II k 2/12/81 16 12.5 12.5 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 
7 30 53 75 104 140 245 481 
II 1 3/2/82 8 0 0 0 0 0 0 50.0 50.0 
11 40 69 181 417 
II m 12/4/82 6 16.7 66.7 66.7 66.7 66.7 
14 25 63 96 119 164 193 228 331 570 
II n 5/11/81 55 12.7 12.7 12.7 12.7 12.7 12.7 12.7 12.7 16.4 21.8 
15 46 71 86 109 127 154 183 218 321 560 
III 0 13/11/81 10 0 0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 30.0 50.0 
5 36 53 61 76 . 99 117 144 173 208 311 550 
-
III p 24/11/81 27 7.4 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 18.5 22.0 
5 15 55 77 106 147 176 223 283 373 
(Cant' d) 
~ 
Table 8.1 !· mclfoliil (Cont'd) ESTIMATED SEEDLING AGE - DAYS 
Sampled 
Burn Cohort Emergence Numbers 5 14 30 59 76 100 158 198 229 281 338 489 901 Date Emerged 
IV q 20/8/82 8 0 0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 
6 28 57 88 127 174 195 234 324 
IV r 11/10/82 4 0 75.0 100 100 100 100 100 100 100 
11 40 61 110 157 178 217 307 
IV s 2/11/82 11 0 36.4 54.6 63.6 63 •. 6 63 •. 6 63.6 72.7 
11 49 61 110 157 178 217 307 
v t 2/11/82 86 30.2 46.5 48.8 50.0 52.3 52 •. 3 53.5 58.1 
~ 
Table 8.2 !· !!!_rata ESTIMATED SEEDLING AGE - DAYS 
Sampled 
Burn Cohort Emergence Numbers 6 20 36 51 70 99 113 140 182 206 223 297 463 870 Date Emerqed 
I a 4/2/81 7 9 6 •. 71 11.1 11.1 13.3 13.3 13.3 13.3 13.3 13.3 13.3 17.7 17.7 33.3 
2 21 37 56 76 98 127 146 179 205 215 290 460 860 
I b 17/2/81 45 0 5.3 15.8 15.8 15.8 15.8 15.8 15.8 15.8 15.8 15.8 15.8 15.8 60.2 
6 23 37 60 7.3 99 130 178 193 210 251 284 499 904 
I c 27/2/81 5 0 0 0 .. 0 16.7 16.7 16.7 16.7 16.6 33.3 33.3 33.3 33.3 33.3 
6 24 37 56 76 98 127 178 202 252 293 377 457 883 
I d 3/3/81 19 0 20.0 40.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 
15 38 85 99 121 162 216 267 400 668 
II e 29/8/81 10 0.10 o.so 0.50 0.50 0.50 0.50 0.59 0 • .50 0.50 0.60 
6 28 65 101 118 142 196 247 380 648 
II f 9/9/81 10 0 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 
12 30 59 95 136 190 241 374 642 
II q 21/9/81 7 0 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 
8 30 47 71 125 176 298 608 
(Cont'd) 
~ 
Table 8.2 ! . !.!,J;_rof!!:~ (Cent 'd) ESTIMATED SEEDLING AGE - DAYS 
Sampled 
Burn Cohort Emergence Numbers 6 20 36 51 70 99 113 140 182 206 223 297 463 870 Date Emerged 
II h 7/11/81 5 0 0 0.13 0.13 0.13 0.13 0.13 0.13 
28 37 59 16 100 154 205 338 65 
II i 24/11/81 8 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
6 33 46 68 97 138 167 235 274 365 
IV j 1/9/82 8 0 0.250.25 0.25 0.25 0.25 0.375 0.375 0.375 0.375 
19 32 54 83 104 153 200 260 351 
IV k 28/9/82 5 0 0 0 0 0 0 0 0 0 
11 40 64 84 113 160. 181 220 311 
IV 1 2/11/82 7 0.142 0.142 0.1420.142 0.142 0.142 0.142 0.142 0.142 
7 40 85 114 155 231 291 382 
v m 22/8/82 21 0 0 0 0 0 0 0 0 
19 32 54 83 104 153 200 260 351 
v n 28/4/82 5 0 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
11 40 64 84 113 160 181 220 311 
v 0 2/11/82 17 0 5.9 17.7 17.7 23.5 23.5 23.6 23.5 23.5 
Ill g: 
Table 8.3 Petrophile ESTIMATED SEEDLING AGE - DAYS 
Sampled 
Burn Cohort Emergence Numbers 13 34 59 83 92 115 153 194 263 320 411 797 Date Emerged 
I a 12/3/81 92 0 16.3 26.1 26.1 31.5 35.9 35.9 35.9 38.0 38.0 38.0 39.1 
6 23 40 83 105 158 228 285 436 848 
I b 17/4/81 5 0 0 0 0 0 0 0 0 0 0 
13 22 37 69 92 10.7 135 182 274 365 751 
I c 23/4/81 10 40.0 40.0 40.0 40.0 50 50 so 50 so 50 50 
11 34 57 72 100 130 182 239 330 716 
I d 28/5/81 17 35.3 35.3 52.9 52.9 64.7 64.7 64.7 64.7 64.7 64.7 
24 47 62 79 90 103 137 172 229 320 706 
I e 9/6/81 54 20.4 40.7 53.7 66.7 74;1 77.8 77.8 77.8 77.8 77.8 77.8 
30 45 62 73 86 103 120 155 212 303 689 
I f 3/7/81 7 16.7 16.7 22.2 38.9 38.9 38.9 38.9 38.9 38.9 38.9 38.9 
23 40 51 64 81 98 123 190 281 667 
I g 22/7/81 6 23.1 23.1 23.1 46.2 46.2 46.2 46 •. 2 46.2 46.2 46.2 
23 34 47 81 116 173 264 650 
I h 6/8/81 4 66.7 66.7 66.7 66.7 66.7 66.7 66.7 66.7 
(Cont'd) 
~ 
Table 8.3 Petrophile (Cent 'd) ESTIMATED SEEDLING AGE - DAYS 
Sampled 
Burn Cohort Emergence Numbers 13 34 59 83 Date Emerged 92 115 152 194 
263 320 411 797 
16 50 73 164 550 
I i 24/11/81 3 0 37.5 37.5 37.5 37.5 
13 21 52 76 107 130 181 217 372 581 
II j 13/11/81 3 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 
12 26 43 67 98 121 172 208 313 572 
II k 24/11/81 33 42.4 47.5 55.9 55.9 55.9 55.9 55.9 55.9 59.3 62.7 
17 34 58 89 112 134 163 199 304 563 
II 1 2/12/81 17 36.1 47.2 47.2 47.2 47.2 47.2 47.2 47.2 47.2 47.2 
10 32 61 97 202 461 
II m 21/3/82 8 0 0 25.0 50.0 50.0 50.0 
10 39 75 180 439 
II n 12/4/82 35 22.9 25.7 40.0 40.0 42.9 
6 24 62 95 137 193 228 334 570 
II 0 6/11/81 7 0 0 0 0 0 0 0 0 0 
13 21 52 76 107 130 181 217 322 581 
II p 13/4/81 38 0 0 0 0 0 0 0 0 0 0 
(Cont'd) 
~ 
Table 8.3 PetrOJ2hile (Cont'd) ESTIMATED SEEDLING AGE - DAYS 
sampled 
Burn Cohort Emergence Numbers 13 34 59 83 92 115 152 194 263 320 411 797 Date Emerqed 
13 26 43 61 76 100 118 145 174 209 315 551 
II q 24/11/81 96 1.0 3.1 15.6 16.7 16.7 16.7 16.7 18.8 20.8 22.9 25.0 33.3 
17 34 52 67 91 109 136 165 200 306 542 
II r 2/12/81 44 6.8 11.4 15.9 15.9 18.2 18.2 18.2 18.2 22.7 22.7 29.6 
23 41 56 80 98 125 154 189 295 531 
II s 15/12/81 13 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 15.4 
10 32 61 97 202 461 
II t 16/3/82 8 0 0 0 0 0 0 
16 45 80 186 422 
II u 12/4/82 54 1.9 5.6 9.3 9.3 9.3 
20 126 362 
II v 15/6/82 11 45.5 45.5 45.5 
~ 
Table 8.4 
Burn Cohort 
I a 
II b 
II c 
• Isopogon ESTIMATED SEEDLING AGE - DAYS 
sampled* 
Emergence Number 10 22 39 50 81 100 133 Date 
25/7 
21/8 
29/8 
Emerged 
37 
27 
16 
5.4 5.4 10.8 10.8 10.8 10.8 10.8 
10 :·22 39 51 81 100 133 
0 0 22.2 29.6 29.6 29.6 29.6 
10 27 40 70 86 103 142 
0 0 6.3 6.3 6.3 6.3 6.3 
• As emergenc~were not observed "age" is taken from 
the time of first sampling. 
190 341 753 
10.8 13.5 13.5 
190 341 753 
29.6 37.0 40.6 
197 307 648 
6.3 6.3 37.6 
(I) 
~ 
Tables 8.5- 8.7 
Table 8.5 B. ericifolia 
Frequencies of deaths and comparisons in differing burns 
and cohorts. 
(a) Frequencies 
Burn 
Cohort 
Dead 
Alive 
Totals 
Burn 
Cohort 
Dead 
Alive 
Totals 
Burn 
Cohort 
Dead 
Alive 
Totals 
I 
a 
14 
46 
61 
II 
j 
4 
12 
16 
IV 
s 
7 
4 
11 
I 
b 
2 
22 
24 
II 
k 
4 
12 
16 
v 
t 
43 
43 
86 
I 
c 
7 
16 
23 
II 
1 
0 
8 
8 
Totals 
128 
310 
438 
I I I I II 
d e f 9 h 
5 2 9 4 2 
3 15 15 12 6 
8 17 24 16 8 
II III III III IV 
rn n 0 E s 
4 7 2 3 4 
2 48 8 24 4 
6 55 10 27 8 
(Cont'd) 
II 
i 
0 
10 
10 
IV 
r 
4 
0 
4 
0 
~ 
Table 8.5 B. ericifolia (Cont'd) 
(b) Comparisons 
Comparison G Value p d.f. 
Burns I - V 105.00 < 0. 001 4 
Burns IV & V 3.95 < 0.05 1 
Burns I - III 13.57 < 0.005 2 
Burns I & II 0.75 > 0.25 1 
~ 
Table 8.6 
Burn 
Cohort 
Dead 
Alive 
Totals 
Burn 
Cohort 
Dead 
Alive 
Totals 
Burn 
Cohort 
Dead 
Alive 
Totals 
Petrophile 
(a) 
I 
a 
29 
63 
92 
II 
j 
3 
2 
5 
III 
s 
1 
12 
13 
Ji!reg:uencies 
I 
b 
0 
5 
5 
II 
k 
33 
26 
59 
III 
t 
0 
8 
8 
I 
c 
5 
5 
10 
II 
1 
17 
39 
56 
III 
u 
5 
49 
54 
I 
d 
11 
6 
17 
II 
m 
4 
4 
8 
III 
v 
5 
6 
11 
I 
e 
40 
14 
54 
II 
n 
14 
21 
35 
Totals 
210 
447 
657 
I 
f 
7 
11 
18 
III 
0 
0 
7 
7 
I 
g 
6 
7 
13 
III 
p 
0 
38 
38 
(Cent' d) 
I 
h 
4 
2 
6 
III 
q 
16 
81 
96 
I 
i 
3 
5 
8 
III 
r 
8 
36 
44 
... 
!il 
Table 8.6 Petrophile (Cont'dl 
(b) comparisons 
Comparison G Value p d.f. 
Within burn I 
(cohorts a,c,d,e, 29.28 < 0. 001 7 
f,g,h,i) 
--
Within Burn III 
(cohorts q,r,s,u, 8.29 > 0.05 4 
v) 
Burns I - III 87.01 < 0.001 2 
-
Burns I & II 0.47 > 0.25 1 
~ 
Table 8.7 
Burn 
Cohort 
Dead 
Alive 
Totals 
Burn 
Cohort 
Dead 
Alive 
Totals 
comparison 
Burns I - v 
B. serrata 
(a) 
I 
a 
0 
7 
7 
IV 
j 
2 
6 
8 
Freguencies 
I 
b 
7 
38 
45 
IV 
k 
0 
5 
5 
(b) Comparisons 
G-Value p 
7.59 > 0.05 
I 
c 
3 
2 
5 
IV 
1 
1 
6 
7 
I 
d 
3 
16 
19 
v 
m 
0 
21 
21 
d.f. 
3 
II 
e 
5 
5 
10 
v 
n 
1 
4 
5 
II 
f 
4 
6 
10 
v 
0 
3 
14 
17 
II 
9 
2 
5 
7 
Totals 
33 
146 
179 
II II 
h i 
1 1 
4 7 
5 8 
~ 
Tables 8.8 - 8.11 Tests of alternative models (negative exponential, power function) of 
survival using regression analysis. (Data used were from major cohorts, 
n ~ 10, only) 
Table 8.8 
Function 
Negative 
Exponential 
Power 
Negative 
Exponential 
Power 
Negative 
Exponential 
Power 
!· ericifolia 
(a) BURN I 
Slope 
(survival 
rate) 
Intercept 
-0.00058 4.473 
-0.042 4.525 
(b) BURN II 
-0.00045 4.406 
-0.035 4.468 
(c) BURN III 
-0.00055 4.534 
-0.024 4.543 
r2 
0.389 
0.313 
0.370 
0.754 
0.471 
0.294 
* Model of best fit only (days) 
F p Residual 
d.f. 
46.66 < 0.001 74 
34.13 < 0.001 74 
12.37 < 0.005 22 
71.40 < 0.001 22 
26.72 < 0.001 36 
28.29 < 0.001 36 
• Half 
Life 
967 
3 X 106 
1131 
(Cont 'd) 
R 
Table 8.8 B. ericifolia (Cont'd) 
(d) BURN V 
Negative 
-0.0031 4.287 0.603 24.05 < 0.001 18 Exponential 
Power -0.104 4.275 0.638 28.08 < 0. 001 18 33 
~ 
Table 8.9 
Negative 
Exponential 
Power 
Negative 
Exponential 
Power 
Negative 
Exponential 
Power 
Petrophile 
(a) BURN I 
-0.00076 4.080 
-0.084 4.283 
(b) BURN II 
-0.00081 4.144 
-0.073 4.288 
(c) BURN III 
-0.00049 4.579 
-0.019 4.536 
0.132 10.49 < 0. 005 71 
0.332 34.25 < 0.001 71 83 
0.237 8.59 < 0.02 28 
0.707 26.00 < 0. 001 28 173 
0.046 2.62 > 0.20 57 
0.139 9.07 < 0.01 57 
~ 
Table 8.10 !!· serrata 
(a) BURN I 
Negative -0.00059 4. 544 0.661 
Exponential 
62.02 < 0.001 30 1071 
Power -0.031 4.560 0.275 11.30 < 0.005 30 
(b) BURN II 
Negative 
-0.00068 4.222 0.263 7.18 < 0.05 22 Exponential 
Power -0.068 4.366 0.641 35.69 < 0.001 22 793 
(c) BURN V 
Negative 
-0.00026 4.545 0.059 1.12 > 0.50 19 Exponential 
Power -0.014 4.563 0.130 2.69 > 0.20 19 
~ 
Table 8.11 
Negative 
Exponential 
Power 
Negative 
Exponential 
Power 
Isopoqon 
(a) BURN I 
-0.00016 
-0.015 
(b) BURN II 
-0.00050 
-0.026 
4.528 0.529 7.82 < 0.05 11 
4.557 0.826 11.817 < 0.02 11 
4.541 0.566 25.74 < o. 001 22 1386 
4.560 0.318 9.31 < 0.02 22 
~ 
Tables 8.12 - 8.14 The fates of seedlings up to 100 days after emergence 
in burns. 
Classes of Fates: I - disappeared 
II - damaged and disappeared 
III - damaged and died 
IV - Died intact 
Table 8.12 B. ericifolia 
Total Numbers Frequency of Deaths in Classes Burn Cohort Dead ( < 100 days) I II III IV 
I a 15 8 3 2 2 
I b 2 2 0 0 0 
I c 7 5 1 0 1 
I d 5 5 0 0 0 
I e 2 2 0 0 0 
I f 9 6 0 1 2 
I g 4 3 0 1 0 
II h 2 0 0 0 2 
II j 4 4 0 0 0 
II k 4 3 0 1 0 
II m 4 0 1 2 1 
III n 7 7 0 0 0 
III 0 2 2 0 0 0 
III 3 2 1 0 0 
v q 8 0 1 1 6 
IV r 4 0 1 3 0 
IV s 11 1 0 2 8 
v t 43 3 5 11 24 
0 
M 
Table 8.13 
I 
I 
I 
I 
I 
I 
I 
I 
II 
II 
II 
II 
II 
III 
III 
III 
Ill 
III 
a 
c 
d 
e 
f 
q 
h 
i 
j 
k 
1 
m 
n 
q 
r 
s 
u 
v 
Petrophile 
29 17 10 1 1 
5 3 0 0 2 
11 8 2 1 0 
40 29 6 4 1 
7 4 1 0 2 
6 5 0 0 1 
4 2 1 1 2 
3 3 0 0 0 
3 3 0 0 0 
33 30 3 0 0 
17 10 3 0 4 
4 4 0 0 0 
14 6 2 0 6 
15 14 0 1 0 
8 5 1 0 2 
1 0 0 0 1 
5 5 0 0 0 
5 2 0 0 3 
~ 
Table 8.14 !!· serrata 
I b 7 0 3 4 0 
I c 3 0 0 2 1 
I d 3 0 1 0 2 
II e 5 1 2 1 1 
II f 4 0 0 1 3 
II g 2 1 0 0 1 
II h 1 1 0 0 0 
II i 1 1 0 0 0 
IV j 2 0 0 2 0 
IV 1 1 0 0 0 1 
v m 1 0 0 1 0 
v n 3 0 0 0 3 
N 
I; 
Tables 8.15 - 816 Analysis of the effects of seedling density on mortality. 
Table 8.15 B. ericifolia 
Burn 
I 
(20/6/82 -
6/8/83) 
II 
(11/5/82 -
23/5/83) 
Ill 
(11/5/82 -
23/5/83) 
(a) 
Density 
Level 
High 
Medium 
LOW 
High 
Medium 
LOW 
LOW 
Medium 
High 
Freguencies 
Total Live 
at 
Beginning 
70 
44 
11 
5 
12 
38 
40 
23 
17 
(b) comparisons 
Comparison G Value 
Total 
Mortality 3. 7 51 
Between Burns 
Between Densi---
ties (All burns 1.739 
pooled) 
p 
) 0.10 
) 0.25 
Total Frequency x No.s. in Quadrat Deaths 
12 1 X 13, 12, 10, 6, 2 X 9, 4 X 5, 
8 5 X 4, 8 X 3 
5 1 X 1, 5 X 2. 
1 1 X 5 
2 4 X 3 
2 20 X 1, 9 X 2 
5 2 X 5, 5 X 6 
2 5 X 3, 2 X 4 
8 8 X 2, 1 X 1 
d.£. 
2 
2 
"' t; 
Table 8.16 
Comparison 
I 
(21/4/82 -
12/5/83) 
~::n 
(16/8/82 -
27/5/83) 
III 
(15/6/82 -
23/5/83) 
comparison 
To-tal Mortality 
Between Burns 
Total Mortality 
Burns II & III 
Between Oensit-
ies {Burns II, 
III, pooled) 
Petrophile 
(a) Freg:uencies 
Density 
Level 
High 
Medium 
Low 
High 
Medium 
Low 
High 
Medium 
LOW 
(b) comparisons 
G-Value 
7.425 
0.053 
3.985 
Total Live Total Frequency x No.s. in Quadrat at Deaths 
Beginning 
39 0 1 X 7, 8, 9, 3 X 5, 
53 1 11 X 3, 5 X 4 
26 0 10 X 1, 8 X 2 
26 l 1 X 6, 4 X 5 
25 1 4 X 4, 3 X 3 
22 1 2 X 2, 18 X 1 
132 6 4 X 8, 7 X 6, 2 X 9, 8 X 5 
71 4 9 X 3, 11 X 4 
27 4 11 X 1, 8 X 2 
p d.f. 
< 0.025 2 
> 0.50 1 
> 0.10 2 
~ 
Tables 8ol7 - 8ol9 Analysis of the frequency of soil water storage classes 
(Percentages of field capacity) in which seedling deaths 
occurreed ( < 100 days after emergence - all burns pooled 0) 0 
Table 8ol7 !!· ericifolia 
(a} Freg;uencies (i) small seedlings 
% Water Storage 0 11 21 31 41 51 61 71 81 91 
Classes -10 -20 -30 -40 -so -60 -10 -80 -90 -100 
Alive 43 9 10 7 11 13 2 5 8 3 
Dead 13 3 3 2 2 1 0 2 2 1 
Total 56 12 13 9 13 14 2 7 10 4 
(ii) larger seedlings 
Alive 49 12 13 8 12 13 2 7 10 4 
Dead 7 0 0 1 1 1 0 0 0 0 
Total 56 12 13 9 13 14 2 7 10 4 
(b) Com12arisons 
Comparison G-Value p dofo 
-
Small, Storage 
> OolO Classes 0-39, 1.494 2 
40 - 60, 61 - lOOt 
Large, Storage 
Classes 0 - 39 OoOOOl > OoSO 1 
and 40 - 601: 
II) 
l? 
Table 8.18 Petrophile 
(a) Freguences (i) small seedlings 
% Water Storage 0 11 21 31 41 51 61 71 81 91 
Classes -10 -20 -30 -40 -so -60 -70 -so -90 -100 
Alive 12 4 4 1 4 6 0 1 2 2 
Dead 17 5 4 5 6 1 1 6 0 3 
Total 29 9 8 6 10 7 1 7 2 5 
(ii) larger seedlings 
Alive 24 4 4 3 7 7 1 7 2 5 
Dead 5 0 0 3 3 0 0 0 0 0 
Total 29 4 4 6 10 7 1 7 2 5 
(b) ComE:arisons 
Comparison G-Value p d.f. 
---
Small, Storage 
Classes, 0 - 30, 0.80 > 0. so 2 
31 - 60, 61 - 100"(, 
!l 
Table 8.19 !· serrata 
(a) Freguencies (i) small seedlings 
% Water Storage 0 11 21 31 41 51 61 71 81 91 
Classes -10 -20 -30 -40 -so -60 -70 -80 -90 -100 
Alive 8 0 1 2 1 0 0 0 3 2 
Dead 38 8 2 6 5 8 1 7 10 3 
Total 46 8 3 8 6 8 1 7 13 5 
(ii) larger seedlings 
Alive 41 8 3 7 5 8 1 7 13 5 
Dead 5 0 0 1 1 0 0 0 0 0 
Total 46 8 3 8 6 8 1 7 13 5 
(b) comEarisons 
Comparison G-Value p d.f. 
-
Small, Storage 
Classes, 0 - 30, 0.70 > o.so 2 
31 - 60, 61 - 100 
~ 
!'; 
Tables 8.20 - 8.23 
Table 8.20 
Cycle 
(Wetting and 
Drying) 
l 
2 
3 
4 
5 
6 
7 
8 
Table 8.21 
l 
2 
3 
4 
5 
6 
7 
8 
Mean t mortality under differing cycles of wetting in the glasshouse. 
(means plus S.E. of 2 replicates of ten plants each). Means given 
were measured at the end of each drying cycle. 
!· ericifolia 
l Week 
0 
0 
0 
0 
0 
0 
0 
0 
Petrophile 
0 
0 
0 
0 
0 
0 
0 
0 
Treatments (Internal Between Waterings) 
2 Weeks 
0 
0 
25.0 + 25.0 
40.0 + 40.0 
0 
0 
25.0 + 25.0 
25.0 + 25.0 
3 Weeks 
10.0 + 10.0 
65.0 + 35.0 
N:-A. 
10.0 + 10.0 
95.0 + 5.0 
N:-A. 
4 Weeks 
20.0 + 10.0 
100.0 
l Wateiing 
Only 
33 
* Days to 100% 
Mortality (mean) 
100.0 
N.A. 
23 
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Figures 8.1- 8.4 Survival curves of best fit for seedlings 
after various burns. 
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Figure 8.6 Average weekly water storages 
calculated from 52 years of rainfall data (Sydney) . 
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Figures 8.7- 8.10 
Fig. 8.7 
The frequency distributions of weekly water storage in various classes of 
storage, over 52 years, using Sydney rainfall data. (Calendar weeks begin 
from 1st January}. 
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Fig. 8.9 75-100% water storage. 
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Tables 9.1 - 9.2 Summaries of data used in population models for ~· serrata and Isopogon 
(seedbank data are numbers of seeds in stands of 50 plants- see Chapter 4). 
Table 9.1 B. serrata 
Life Annual 
Cycle Mortality Between Stage Fires 
(\) 
Mature 0.8 
Juvenile 0.8 
Young 
- Juveniles 0.8 
Table 9.2 IsoEog:on 
Mature 0.05 
Juvenile 0.05 
Young 4.8 
- Juveniles 
Survival Age Range 
during of Life-
fires cycle 
-Low intesntiy stage 
(high intensity) (years) 
100 
(95.6) 
82.0 
(69.0) 
See 
Text 
91.0 
(91.0) 
82.0 
(24.5) 
See 
Text 
20+ 
10-15 to 
20 
3 to 
10-15 
25+ 
13-18 to 
25 
3 to 
13-18 
Highest and Lowest Seedbank 
estimates at given ages (lowest estimate) 
10 15 
(-v 800) ( ""1200) 
1100 1000 
( ""7000) ("-' 15000) 
8000 18000 
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Figure 9.6 
(a) 7 Year 
Fire Fre-
quency 
(b) 12 Year 
Fire Fre-
q,uency 
Models of population change under differing fire frequencies in a. ericifolia. 
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Figure 9.5 A young-juvenile Isopogon plant, about 8 years 
after emergence. 
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Figure 9.7 Models of population change under differing fire-frequencies in Petrophile. 
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Figure 9.8 Models of population change under differing fire-regimes in B. serrata. 
; Ta) models diminishing population; (b) & (c) populations with constant number of plants (50)7 
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Appendix I 
Introduction 
Descriptions of gas burner equipment used 
in fire studies. 
A description of the equipment employed in this thesis 
and a justification of the treatments used in Chapter 2 with 
regard to the heating of lignotubers, are presented. As 
noted in the relevant chapters of this thesis, two differing 
burners were used, these being termed "large" and "small" 
units for convenience. 
Description of Equipment 
Large Burner 
The unit consisted of a C.I.G. (Commonwealth Industrial 
Gases Ltd.) Cornet 3 blow-pipe, fitted with a 1,000,000 B.T.U. 
per hour nozzle (rv8 ern diameter). The system burnt a mixture 
of L.P.G. (Liquid propane gas) and oxygen fed through C.I.G. 
regulators. As used in this study regulator pressures were 
set at 515 kpa for oxygen and 170 kpa for fuel. With the 
flame set at a consistent mixture and an intensity that allowed 
continued use of the nozzle without danger of its melting, gas 
consumption was measured in a serious of 5 runs using a lOkg 
fuel cyclinder mounted on a simple hanging scales. Fuel con-
sumption was approximately 0.46kg (1 lb) of L.P.G. in three 
minutes full burning time. The burner unit and stainless 
steel box used in the treatments described in Chapters 2 and 
6 are illustrated in Figure Al.l. The equipment was kindly 
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loaned to me by the Centre for Environmental Studies, 
Macquarie University. It was used in conjunction with my 
work by Tony Auld at several of the sites described in 
Chapter 2 (see Auld, 1984). 
Small Burner 
This consisted of a companion brand L.P.G. burner, 
normally used for plumbing applications. A nozzle about 4 em 
diameter was fitted to the handset. Gas was regulated from 
lOkg cylinders of L.P.G. using a C.I.G. regulator set at 
250 kpa at all times. Flame sizes and gas consumption were 
altered by a valve on the hand-piece, however the maximum 
obtainable consumption was measured at about 40 grams/minute. 
The unit is illustrated in Figure Al.2. 
Treatments used in Chapter 2. 
As a guide to the length and intensity of burning 
treatments used in Chapter 2, certain calculations of natural 
fuel quantities and degrees of consumption were performed. 
Fuel weights were measured in an old ( ;> 20 years 
unburnt) Shrubland/Woodland dominated by ~· ericifolia and 
Hakea teretifolia with some Eucalyptus gummifera and Angophora 
costata as sporadic co-dominants and emergents. Five 1 m2 
quadrats were located randomly in a stand in December 1980 
and all litter and above-ground biomass (up to 2 metres) in 
the quadrats was harvested and dried at 70°C for 48 hours. 
A mean dry litter weight of 1.82 kg was obtained. The mean 
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weight of understorey leaves and twigs (~5 mm in diameter) 
was 3.26 kg. 
Typically, high-intensity fires in this type of 
vegetation type were observed to completely consume the 
litter and understorey up to the particle thicknesses given. 
Therefore the heat value of these components was calculated 
in order to estimate the amount of gas needed to be burnt to 
simulate a similar level of energy release, if most litter 
and understorey biomass was consumed. It was assumed that 
the heat of combustion of biomass was 18,700 kJ/kg (Alexander, 
1982, Byram 1959) and of L.P.G., 47,399 kJ/kg (C.I.G. pers. 
comm.). Hence if 1.5 kg of available litter (per m2) is 
burnt, 28050 kJ of heat is evolved per square metre. If 3 kg 
per square metre of understorey are consumed are further 
56,100 kJ of heat are evolved. The total for litter and under-
storey would be 84,150 kJ. The large burner was capable of 
burning 0.46 kg of gas in 3 minutes, which was equal to a 
heat output of 21,803.54 kJ. As this was to be applied, 
using the box, to an area of 0.25 m2 , the total equivalent 
over an area of a square metre would be 87,216 kJ. The 
congruence of the heat values derived from the burner and 
assumed consumption of natural values, were therefore used 
as a justification for a 3 minute treatment with the large 
burner as a representative high intensity fire treatment. 
McArthur and Cheney (1966) emphasized that the duration of 
heat at any point in space may be of biological significance. 
This was amply illustrated in relation to stems in Chapter 2. 
Therefore an attempt was made to estimate the burn-out time 
of the above fuel quantities using the formula given by 
McArthur and Cheney (1966): 
Burnout time 
(seconds) 
= Heat yield x fuel quantity 
combustion rate. 
where: heat yield = 18700 kJ/kg. 
fuel quantity is expressed in kg. 
combustion rate is expressed in 
kW/metre. 
McArthur and Cheney (1966) tabulated combustion rates for 
fuel beds of differing natures and noted that this rate is 
principally a function of fuel particle size. As the leaves 
of some of the study species (but not ~· serrata) and many 
co-habiting plants are fine and needle-like or ericoid, a 
combustion rate intermediate to that specified for eucalypt 
and Pinus radiata fuel beds (McArthur and Cheney, 1966) was 
adopted for the calculation. The value used was 97 kW/m 
(using the imperial to metric conversion of 3.4952, given 
in Alexander 1982). 
For a litter weight of 1.5 kg burnout time was cal-
culated as 289 seconds. This value was in excess of the 
180 seconds needed to supply the required heat from the 
large burner. Also, the value for the standing understorey 
was not included as a different rate of combustion may be 
applicable to these fuels. Understorey combustion is usually 
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synchronous with litter combustion and the calculation of 
a total burn-out time for a combined weight of understorey 
and litter was thought to be unrealistic for these reasons. 
Despite the discrepancy of about 100 seconds between 
the maximum rate that could be safely and consistently 
applied using the burner and that given by the burn-out time 
calculation, it was decided not to apply the heat at a 
slower rate. Observations of high-intensity fires in the 
study areas suggested that the residence times were well 
below that calculated for 1.5 kg of litter. 
The use of the box as a heat shield was necessary 
for the protection of the operator. The instrument was a 
particularly awesome and dangerous device and singed many 
a hand during lighting. The box concentrated the flames 
and heat in a confined area. This was thought to be reason-
able as in a real fire-line, heat inputs from several direc-
tions at any given point would to some extent balance losses. 
The box minimizes such losses. The degree of charring of 
~· serrata lignotubers was similar to or in excess of that 
observed in the aftermath of high severity fires in terms 
of the depth of charring of the bark. Auld (1984) presented 
measurements of soil temperatures under both levels of heat 
treatment used in Chapter 2 and concluded that the high 
intensity treatments corresponded in terms of their soil 
temperature profiles found at differing depths, to those 
produced by "medium" intensity fires described in Shea et al. 
--
(1979) for Western Australian Jarrah forest. As a maximum 
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of 2500 kW/m was the estimated intensity of the high-s.everity 
fire described in Shea et al. (1979) , Auld (1984) concluded 
that a rated intensity of 1500 kW/m was reasonable for the 
high intensity treatment. I think this may be an under-
estimate as the treatment caused charring as severe or more 
severe than that found after crown fires in forests of 20 -
30 metres height in the study area. Such fires would be 
classified as high intensity using the table of Cheney (1981) 
and would fall into a quantitative fire-line intensity cate-
gory for low forests of 3000- 7000 kW/m (Cheney 1981). I 
would therefore conclude that the high intensity treatment 
was representative of at least the lower value in this range 
of high-fire-intensities. 
The estimated litter and understorey weights provided 
above, corresponded reasonably with data given by Van Loon 
(1977) for a forest/woodland at a similar age on Hawkesbury 
Sandstone, in the Blue Mountains near Sydney. 
The calculations for burn-out time and fuel consumption 
for the low intensity treatment (using the small burner) 
were performed in a similar manner. The treatment was applied 
at a gas consumption rate of 35g/minute for 2 minutes, thereby 
evolving 3318 kJ of heat, spread over 0.25 m2 of soil surface. 
The heat was not confined in a box so losses were likely to 
be considerable. The gas used was equivalent to burning 0.71 kg 
of litter on a square metre basis. The calculated burn-out 
time for this litter weight was 137 seconds, which was close 
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to the real treatment time. Auld (1984) estimated that 
the low-intensity treatment was equivalent to a fire inten-
. 
sity of around 300 kW/m. This value corresponded well in 
terms of measured soil temperatures to data for low-intensity 
fires given by Shea ~ al. (1979) and as this estimate fell 
within the low-intensity category of Cheney (1981), it was 
concluded that it was representative of a low-intensity fire. 
Checks of bark charring and other damage after real low-
intensity fires reinforced this conclusion. 
Further work on rates of fuel accumulation in the 
Sydney Region is now in progress (Tegart, pers. comm.). The 
results of these studies may confirm the impression that 
litter weights well in excess of those needed to produce 
low intensity burns as calculated above are exceeded in the 
study area within a few years after the passage of a high 
intensity fire. Such a result has already been illustrated 
by Van Loon (1977) for the Blue Mountains, for similar vege-
tation. Hence fires of moderate-high intensity may be 
possible under suitable moisture and weather conditions with-
in a decade after fire. 
Ot.her uses of the small burner. 
The small burner was employed in work described in 
Chapters 5 and 6. Generally regulator settings were the 
same as given above. For the seed release experiments 
(Chapter 5) a nozzle setting giving about 30g/min\ite con-
sumption was used. Consumption rates used in the glasshouse 
(Chapter 6) are given in the text. In the heating/substrates 
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experiment, all treatments were identical to those applied 
in Chapter 2. 
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Figure A 1.1 (a} Lighting and adjusting the flame temperature 
in the large burner. 
A 1.1 (b) The large burner and box in operation. 
Figure A 1.1 (c) The result : a mature-class ~· serrata 
lignotuber immediately after the application of 
the high heat treatment. 
A 1.2 The small burner in operation during a low 
heat treatment. 
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AEEendix 2 : Daill rainfall (mm) and maximum and minimum 
temi?_eratures (°C) at Warrah (Pearl Beach) 
1981-1983. 
(Reading taken at 9 A.M. for previous 24 hrs. 
each day). 
1981 JANUARY 
Date Day Max.Temp. Min. Temp. Rainfall mm. Remarks 
1 Thurs. 24',5 17.0 (],)_ 
2 Fri. 30.0 17.5 
2 Sat. 30.0 20.0 
4 Sun. 30.0 20.0 
5 Mon. 28.0 20.0 
6 Tues. 22.5 20.0 0.4 
7 Wed. 26.5 21.0 4.6 
rn 
8 Thur. 24.5 19.0 21.6 
9 Fri. 25.5 19.5 
10 Sat. 28.0 17.5 
11 Sun. 31.0 20.0 
12 Mon. 28.0 19.0 2.2 
13 Tues. 21.5 16.0 5.0 
!!... Wed. 26.0 15.0 
(3) 
15 Thur. 26.5 15.0 
16 Fri. 27.0 18.5 
17 Sat. 28.5 20.0 3.0 
18 Sun. 27.0 21.5 
19 Mon. 28.5 21.0 
20 Tues. 30.0 19.0 
21 Wed. 23.0 19.5 4.6 
m 
22 Thur. 30.5 19.5 13.6 
23 Fri. 27.0 20.0 0.6 
24 Sat. 24.0 19.0 3.6 
25 Sun. 22.5 19.0 
26 Mon. 31.0 20.0 
27 Tues. 31.0 20.0 
28 Wed. 30.5 19.0 
29 Thur. 30.5 22.0 
0.4 (5) 30 Fri. 23.0 19.0 
31 Sat. 22.0 20.0 4 .• 4 
69.0 Total to Date 
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9A.M. for previous 24 Hours 
1981 February 
297.6 
Previous Rainfall 69.0 Total to Date 366.6 
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9A.M. for previous 24 Hours 
1981 March 
Date Day Max.Temp. Min.Temp. Rainfall mm Remarks 
1 sun. 27.0 17.0 
2 Mon. 28.0 19.0 
3 Tues. 29.0 29.5 5.6 
4 Wed. 29.5 17.0 
( 10) 
5 Thur. 28.0 18.0 
6 Fri. 25.0 17.5 5.4 
7 Sat. 22.0 16.0 1.8 
8 Sun. 24.0 15.5 
9 Mon. 26.0 15.5 
10 Tues. 34.5 18.0 
11 Wed. 26.5 16.0 
(11) 
12 Thur. 26.0 19.0 
13 Fri. 25.5 17.0 
14 Sat. 30.0 12.0 
15 sun. 25.5 13.0 
16 Mon. 26.0 16.0 
17 Tues. 26.0 16.0 
18 Wed. 27.0 18.0 
19 Thur. 27.0 17.0 (12) 
20 Fri. 28.0 15.5 
21 Sat. 36.0 20.0 
22 Sun. 23.0 17.5 1.0 
23 Mon. 22.0 17.0 0.5 
24 Tues. 26.0 16.5 
25 Wed. 26.0 18.0 
(13) 
26 Thur. 21.5 18.0 
27 Fri. 22.0 17.5 
28 Sat. 25.0 14.0 
29 Sun. 25.5 15.0 
30 Mon. 27.0 16.0 
31 Tues. 26.0 19.0 1.3 
15.6 
Previous Rainfall 366.6 Total to date 382.2 
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9A.M. for previous 24 Hours 
1981 April 
oate Day Max.Temp. Min.Temp. Rainfall mm Remarks 
1 Wed. 25.0 22.0 
(14) 
2 Thur. 26.0 19.0 8.0 
3 Fri. 25.0 20.0 6.6 
4 Sat. 22.0 19.5 27.3 
5 sun. 22.0 19.0 18.4 
6 Mon. 24.0 18.5 
7 Tues. 25.5 18.0 18.2 
8 Wed. 21.0 17.9 
( 15) 
9 Thur. 23.0 16.0 
10 Fri. 27.0 18.0 
11 sat. 21.0 16.0 0.4 
12 sun. 22.0 15.5 
13 Mon. 23.0 12.0 
14 Tues. 26.0 12.5 
15 Wed. 22.0 13.5 
(16) 
16 Thur. 23.0 12.0 
17 Fri. 28.0 14.0 
18 Sat. 25.0 12.0 
19 Sun. 25.0 13.0 
20 Mon. 27.0 14.0 
21 Tues. 26.0 15.0 
22 Wed. 25.0 14.0 
( 17) 
23 Thur. 25.5 13.0 
24 Fri. 26.0 15.5 
25 Sat. 27.5 14.0 0.6 
26 sun. 24.0 16.5 
27 Mon. 20.0 12.0 
28 Tues . 25.0 14.0 
..2L Wed. 21.0 11.0 
( 18) 
30 Thur. 19.5 13.5 3.5 
83.0 
Previous Rainfall 382.2 Total to date 465.2 
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9A.M. for previ.ous 24 Hours 
1981 May 
Date Day Max.T.emp. Min.T.emp. Rainfall mm Remarks 
1 Fri. 13.0 14.0 9.4 
2 Sat. 21.5 13.0 
3 Sun. 20.0 12.5 
4 Mon. 22.5 14.0 11.1 
5 Tues. 19.5 12.5 4.9 
6 Wed. 20.5 10.5 
(19) 
7 Thur. 21.0 11.0 1.4 
8 Fri. 18.0 11.0· 
9 Sat. 20.5 9.0 
10 Sun. 20.0 8.0 
11 Mon. 17.0 9.0 
12 Tues. 19.0 9.0 
13 Wed. 18.5 12.0 
( 20) 
14 Thur. 19.5 11.5 
15 Fri. 20.0 10.0 
16 Sat. 21.0 10.5 
17 sun. 20.0 13.0 
18 Mon. 20.0 14.0 0.4 
19 Tues. 13.0 9.0 0.3 
20 Wed. 14.0 11.5 0.2 
21 Thur. 15.0 13.0 (21) 
22 Fri. 16.0 14.5 13.6 
23 Sat. 15.5 15.5 101.8 
24 sun. 16.0 15.0 18.6 
25 Mon. 20.0 17.0 
26 Tues. 20.0 9.0 
27 Wed. 16.5 11.5 0.2 
(22) 
28 Thur. 19.0 12.0 
29 Fri. 19.5 12.0 
30 Sat. 18.0 11.5 
31 Sun. 20.5 12.5 
' 
161.9 
Previous Rainfall 465.2 Total to date 607.1 
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9A.M. for previous 24 Hours 
19Bl June 
Date Day Max.Temp. Min.Temp. Rainfall mm. Remarks 
1 Mon. 16.0 14.5 9.4 
2 Tues. 19.0 10.0 
3 Wed. 17.0 11.0 
'[2'3i 
4 Thur. 17.0 9.0 
5 Fri. 17.5 8.0 
6 Sat. 12.5 8.0 
7 Sun. 12.5 10.0 15.0 
8 Mon. 14.5 8.5 
9 Tues. 15.0 6.0 
10 Wed. 14.0 7.0 9.8 
( 24) 
11 Thur. 12.0 7.0 0.5 
12 Fri. 15.0 7.0 
13 Sat. 16.0 7.5 
14 sun. 16.5 9.5 
15 Mon. 16.0 9.0 
16 Tues. 16.0 9.0 
17 Wed. 14.0 6.5 
(25) 
18 Thur. 14.0 6.0 
19 Fri. 15.5 7.0 
20 Sat. 13.5 9.5 1.4 
21 Sun. 13.5 11.0 5.4 
22 Mon. 14.5 8.0 0.2 
23 Tues. 17.0 9.5 
24 Wed. 15.0 4.5 
( 26) 
25 Thur. 12.0 5.5 
26 Fri. 15.0 8.0 
27 Sat. 16.0 9.0 
28 Sun. 18.0 8.0 
29 Mon. 16.5 7.0 
30 Tues. 18.0 6.0 
32.7 
Previous Rainfall 607.1 Total to date 639.8 
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9A.M. for previous 24 Hours 
1981 July 
Date Day Max.Temp. Min.Temp. Rainfall nun Remarks 
_L_ Wed. 17.0 8.0 
(27) 
2 Thur. 15.0 11.5 
3 Fri. 17.5 6.0 
4 Sat. 15.5 7.0 
5 Sun. 15.5 7.0 0.4 
6 Mon. 15.0 5.5 
7 Tues. 14.5 4.5 
8 Wed. 13.0 5.5 
(28) 
9 Thur. 15.5 5.0 
10 Fri. 14.0 6.5 
11 Sat. 13.0 4.0 
12 sun. 14.0 4.0 
13 Mon. 13.0 3.5 
14 Tues. 13.5 8.0 0.4 
.....!2- Wed . 15.0 6.0 
( 29) 
16 Thur. 16.5 5.0 
17 Fri. 16.5 5.5 
18 Sat. 17.0 9.5 10.2 
19 sun. 14.0 7.5 2.2 
20 Mon. 16.0 9.0 
21 Tues. 18.0 12.0 
22 Wed. 15.0 11.0 11.0 
(30) 
23 Thur. 17.5 8.0 
24 Fri. 17.0 11.5 
25 Sat. 17.5 6.0 6.2 
26 Sun. 15.0 7.0 
27 Mon. 16.5 6.0 
26 Tues. 15.5 6.0 0.2 
29 Wed. 12.5 8.5 16.4 
( 31) 
30 Thur. 14.5 6.5 
31 Fri. 15.0 7.0 
47.0 
Previous Rainfall 639.8 Total to date 686.8 
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9A.M. for previous 24 Hours 
1981 August 
Date Day Max.Temp. Min.Temp. Rainfall mm Remarks 
1 Sat. 14.5 5.0 
2 Sun. 15.0 4.0 
3 Mon. 14.0 5.0 
4 Tues. 16.0 8.5 4.3 
5 Wed. 19.0 11.0 0.2 
6 Thur. 17.5 7,0 
( 32) 
7 Fri. 18.0 7.0 
8 Sat. 15.5 8.0 
9 Sun. 15.5 8.0 
10 Mon. 16.0 9.0 
11 Tues. 16.0 7.0 
12 Wed. 16.0 6.0 
..1L Thur . 16.0 6.0 
(33) 
14 Fri. 20.0 7.0 
15 Sat. 19.0 7.0 
16 Sun. 18.5 5.0 
17 Mon. 20.0 7.0 
18 Tues. 23.0 10.5 
19 Wed. 18.5 10.0 
~ Thur. 20.0 12.0 
(34) 
21 Fri. 21.0 9.0 
22 Sat. 17.0 9.0 
23 Sun. 17.5 8.0 
24 Mon. 16.0 5.0 
25 Tues. 17.5 7.0 
26 Wed. 15.0 6.5 
27 Thur. 19.0 9.0 0.2_ 
( 35) 
28 Fri. 17.0 5.0 2.0 
29 Sat. 16.5 6.0 
30 Sun. 16.5 7.0 
31 Mon. 16.0 6.0 
6.9 
Previous Rainfall 686.8 Total to date 693.7 
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9A.M. for previous 24 Hours 
1981 September 
Date Day Max.T.emp. Min. Temp. Rainfall mm Remarks 
1 Tues. 13.5 8.0 3.0 
2 Wed. 18.5 6.0 
3 Thur. 20.0 7.0 
4 Fri. 18.0 9.5 ( 36) 
5 sat. 18.0 8.0 
6 Sun. 17.0 6.0 
7 Mon. 19.5 8.0 
8 Tues. 23.0 9.5 
9 Wed. 25.0 12.0 
10 Thur. 29.5 15.0 
( 3 7) 
11 Fri. 20.5 10.0 
12 Sat. 30.0 15.0 
13 Sun. 19.0 10.0 
14 Mon. 21.0 13.0 
15 Tues. 17.0 9.5 
16 Wed. 27.0 11.0 
!2._ Thur. 24.5 11.5 
(38) 
18 Fri. 25.5 11.0 
19 sat. 26.0 13.5 
20 sun. 21.0 15.5 2.0 
21 Mon. 18.0 11.5 1.0 
22 Tues. 21.5 15.0 
23 Wed. 20.0 10.0 
ll_ Thur. 21.0 9.0 
(39) 
25 Fri. 22.5 8.0 
26 Sat. 22.5 9.0 
27 Sun. 19.0 12.0 2.4 
28 Mon. 18.0 10.5 
29 Tues. 20.0 8.5 
30 Wed. 21.5 10.0 
8.4-~ 
Previous Rainfall 693.7 Total to date 702.1 
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9A.M. for pr.evious 24 Hours 
1981 October 
Date Day Max.Temp. Min.Temp. Rainfall mm Remarks 
..1,_ Thur. 25.5 11.5 
2 Fri. 31.5 16.5 ( 40) 
3 Sat. 34.0 22.5 
4 sun. 30.0 11.5 1.2 
5 Mon. 19.5 7.0 
6 Tues. 24.0 8.5 
7 Wed. 24.0 9.0 
_a_ Thur. 30.0 16.0 
( 41) 
9 Fri. 22.0 12.0 
10 Sat. 30.0 12.0 
11 Sun. 23.0 15.5 5.0 
12 Mon. 18.0 13.5 7.4 
13 Tues. 19.0 16.0 2.6 
14 Wed. 21.5 14.0 0.7 
...12._ Thur. 26.0 15.5 1.6 
( 42) 
16 Fri. 19.0 13.0 1.0 
17 Sat. 20.0 12.0 
18 Sun. 19.5 12.5 41.6 
19 Mon. 14.0 13.0 63.4 
20 Tues. 15.0 14.0 61.0 
21 Wed. 20.0 13.0 1.0 
22 Thur. 19.5 13.0 24.0 
(43) 
23 Fri. 17.0 13.0 6.5 
24 sat. 16.5 14.5 
25 Sun. 20.0 10.0 
26 Mon. 26.0 13.0 
27 Tues. 23.0 13.5 
28 Wed. 25.0 15.5 
29 Thur. 29.0 16.5 
( 44) 
30 Fri. 22.5 18.5 
31 Sat. 23.0 18.0 1.4 
218.4 
Previous Rainfall 702.1 Total to date 920.5 
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9A.M. for previous 24 Hours 
1981 November 
Date Day Max.Temp. Min.Temp. Rainfall nun Remarks 
1 Sun. 19.0 15.0 16.8 
2 Mon. 16.0 15.0 28.3 
3 Tues. 19.0 16.5 51.0 
4 Wed. 22.5 16.0 
5 Thur. 26.0 15.0 9.6 
( 45) 
6 Fri. 21.0 14.0 
7 Sat. 22.0 14.5 6.8. 
8 Sun. 19.0 11.0 4.8 
9 Mon. 20.5 11.0 
10 Tues. 22.0 16.5 Si4 
11 Wed. 29.0 15.0 
12 Thur. 26.5 11.0 
( 46) 
13 Fri. 22.0 11.5 5.6 
14 Sat. 19.0 12.5 1.4 
15 Sun. 21.0 13.0 
16 Mon. 21.0 13.0 0.4 
17 Tues. 18.0 10.0 2.4 
18 Wed. 18.5 10.0 
19 Thur. 22.0 12.0 
( 4 7) 
20 Fri. 20.5 16.0 
21 Sat. 21.0 15.0 1.5 
22 Sun. 23.5 16.0 57.7 
23 Mon. 19.5 16.0 11.0 
24 Tues. 22.0 14.0 
25 Wed. 22.0 16.5 
20 Thur. 21.0 17.0 11.8 
( 48) 
27 Fri. 22.0 17.0 0.2 
28 Sat. 21.0 18.0 
29 Sun. 24.0 19.0 0.3 
30 Mon. 21.5 15.0 
215.0 
Previous Rainfall 920.5 Total to date 1135.5 
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9A.M. for previous 24 Hours 
1981 December 
Date Day Max.Temp. Min.Temp. Rainfall mm Remarks 
1 Tues. 24.0 16.0 
2 Wed. 22.0 14.0 
3 Thur. 26.0 19.0 
( 49) 
4 Fri. 32.5 19.0 
5 Sat. 25.0 17.0 
6 Sun. 39.0 18.0 
7 Mon. 25.0 19.5 
8 Tues. 38.0 13.0 
9 Wed. 28.0 18.5 
10 Thur. 26.0 14.5 
(50) 
11 Fri. 22.0 15.0 
12 Sat. 33.5 19.0 
13 Sun. 35.0 21.0 5.4 
14 Mon. 26.0 15.0 26.4 
15 Tues. 20.0 14.0 0.5 
16 Wed. 21.5 12.0 
_!.2_ Thur. 22.0 14.0 
(51) 
18 Fri. 23.5 15.0 
19 Sat. 26.0 18.0 
20 Sun. 28.5 19.0 9.4 
21 Mon. 21.0 17.0 0.2 
22 Tues. 20.0 18.0 
23 Wed. 25.0 18.5 
24 Thur. 23.0 19.0 5.0 
(52) 
25 Fri. 21.0 18.0 
26 Sat. 23.0 15.5 
27 Sun. 25.0 17.5 31.2 
28 Mon. 22.0 17.5 0.1 
29 Tues. 24.0 17.0 
30 Wed. 25.5 20.0 0.7 
31 Thur. 23.5 19.0 
78.9 
Previous Rainfall 1135.5 Total for ·year 1214. 4 
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9A. M. for pr.evious 24 Hours 
1982 January 
Date Day Max.Temp. Min. Temp. Rainfall nun Remarks 
1 Fri. 24.0 18.0 ( 1) 
2 Sat. 30.0 19.0 0.6 
3 Sun. 24.0 17.5 
4 Mon. 27.0 18.0 
5 Tues. 27.0 20.0 
6 Wed. 22.5 19.5 
_1._ Thur. 22.0 21.0 6.2 
( 2) 
8 Fri. 31.5 19.0 1.3 
9 Sat. 22.5 15.5 
10 sun. 24.5 15.5 
11 Mon. 26.0 18.5 
12 TUes. 27.5 18.0 
13 Wed. 31.5 21.5 
14 Thur. 27.0 18.0 9.0 
1'; Fri. 20.5 17.5 1.4(3) 
16 Sat. 21.0 18.5 15.2 
17 Sun. 20.0 18.0 76.0 
18 Mon. 24.0 21.0 0.3 
19 Tues. 22.0 20.0 20.0 
20 Wed. 25.0 20.5 0.4 
2L Thur. 26.0 20.0 
(4) 
22 Fri. 30.0 18.0 
23 Sat. 28.0 20.0 
24 sun. 23.0 18.5 
25 Mon. 31.5 21.5 
26 Tues. 41.0 23.0 
27 Wed. 30.0 17.0 1.0 
28 Thur. 24.5 17.0 
(5) 
29 Fri. 23.5 16.0 
30 Sat. 28.0 18.0 
31 sun. 30.0 19.5 11.0 
142.0 
Previous Rainfall Total to date 
355 
9A.M. for previous 24 Hours 
1982 February 
Date Day Max.Temp. Min.Temp. Rainfall mm Remarks 
l Mon. 24.0 18.0 43.0 
2 Tues. 19.0 16.0 2.3 
3 Wed. 25.0 18.0 
3 Thur. 2S.O 16.0 
(6) 
5 Fri. 25.5 20.0 
6 Sat. 23.0 16.0 
7 Sun. 25.5 15.0 
8 Mon. 27.5 16.0 
9 Tues. 29.0 19.0 
10 Wed. 36.0 20.0 0.5 
ll Thur. 25.0 20.0 
(7) 
12 Fri. 30.0 22.0 0.2 
13 Sat. 28.5 20.5 
14 Sun. 27.5 18.0 
15 Mon. 28.0 18.5 
16 Tues. 29.0 19.0 
17 Wed. 35.5 21.0 
18 Thur. 27.5 22.0 
( 8) 
19 Fri. 28.0 20.0 5.0 
20 Sat. 25.0 20.0 
21 sun. 27.0 21.5 
22 Mon. 27.0 17.0 
23 Tues. 27.0 17.0 
24 Wed. 26.0 18.5 l.8 
25 Thur. 23.0 19.5 l.4 
(9) 
26 Fri. 23.0 19.0 4.1 
27 Sat. 27.0 16.5 5.0 
28 sun. 19.0 15.0 
63.3 
Previous Rainfall 142.0 Total to date 205.3 
355 
9A.M. for previous 24 Hours 
1982 February 
Date Day Max. Temp. Min.Temp. Rainfall nun Remarks 
1 Mon. 24.0 18.0 43.0 
2 Tues. 19.0 16.0 2.3 
3 Wed. 25.0 18.0 
3 Thur. 2S.O 16.0 
(6) 
5 Fri. 25.5 20.0 
6 Sat. 23.0 16.0 
7 Sun. 25.5 15.0 
8 Mon. 27.5 16.0 
9 Tues. 29.0 19.0 
10 Wed. 36.0 20.0 0.5 
11 Thur. 25.0 20.0 
(7) 
12 Fri. 30.0 22.0 0.2 
13 Sat. 28.5 20.5 
14 Sun. 27.5 18.0 
15 Mon. 28.0 18.5 
16 Tues. 29.0 19.0 
17 Wed . 35.5 21.0 
.lL Thur. 27.5 22.0 
( 8) 
19 Fri. 28.0 20.0 5.0 
20 Sat. 25.0 20.0 
21 Sun. 27.0 21.5 
22 Mon. 27.0 17.0 
23 TUes. 27.0 17.0 
24 Wed. 26.0 18.5 1.8 
25 Thur. 23.0 19.5 1.4 
(9) 
26 Fri. 23.0 19.0 4.1 
27 Sat. 27.0 16.5 5.0 
28 sun. 19.0 15.0 
63.3 
Previous Rainfall 142.0 Total to date 205.3 
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9A.M. for previous 24 Hours 
1982 March 
Date Day Max.Temp. Min.Temp. Rainfall nun Remarks 
1 Mon. 25.0 16.0 
2 Tues. 31.0 18.0 
3 Wed. 22.5 18.5 1.4 
4 Thur. 23.0 18.5 19.6 
(10) 
5 Fri. 20.0 18.0 43.0 
6 Sat. 23.5 18.5 2.2 
7 Sun. 25.0 19.0 
8 Mon. 26.5 20.0 
9 Tues. 31.0 15.5 13.2 
10 Wed. 17.0 15.5 18.0 
11 Thur. 21.0 17.0 
(11) 
12 Fri. 24.0 16.0 
13 Sat. 25.0 17.0 
14 sun. 23.5 19.0 3.0 
15 Mon. 22.0 20.0 28.0 
16 Tues. 24.0 19.0 
17 Wed. 25.5 16.0 
18 Thur. 26.5 18.5 1.4 
( 12) 
19 Fri. 20.5 17.5 
20 sat. 23.5 16.0 0.1 
21 sun. 23.0 18.0 12.6 
22 Mon. 23.0 18.0 6.2 
23 Tues. 26.0 17.0 
24 Wed. 30.0 20.0 
25 Thur. 25.5 16.5 45.8 
!H) 
26 Fri. 21.0 16.0 0.6 
27 Sat. 23.0 18.0 
28 Sun. 23.5 19.0 
29 Mon. 22.0 13.5 1.5 
30 Tues. 23.0 14.0 
31 Wed. 20.5 16.0 15.4 
212.0 
Previous Rainfall 205.3 Total to date 417.3 
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9A.M. for previous 24 Hours 
1982 April 
Date Day Max. Temp. Min.Temp. Rainfall mm Remarks 
1 Thur. 20.5 15.5 
(14) 
2 Fri. 23.0 14.5 
3 Sat. 26.0 16.0 
4 Sun. 23.0 17.0 1.2 
5 Mon. 18.5 14.0 1.2 
6 Tues. 23.0 15.0 
7 Wed. 22.0 14.5 
8 Thur. 23.0 16.5 
( 15) 
9 Fri. 21.0 14.0 3.2 
10 Sat. 21.0 14.0 0.5 
11 Sun. 22.0 16.5 0.7 
12 Mon. 21.5 14.5 
13 Tues. 22.0 15.5 
14 Wed. 22.0 14.5 
15 Thur. 22.5 15.5 
(16) 
16 Fri. 23.0 13.5 
17 Sat. 24.0 16.5 0.2 
18 sun. 20.0 15.5 
19 Mon. 21.0 16.0 
20 Tues. 21.0 14.0 
21 Wed. 22.0 14.0 
22 Thur. 22.5 13.0 
(17) 
23 Fri. 23.0 12.5 
24 Sat. 23.0 12.5 
25 Sun. 26.5 14.0 
26 Mon. 27.0 15.0 0.8 
27 Tues. 25.0 10.5 
28 Wed. 21.5 10.5 
29 Thur. 22.5 10.0 
(18) 
30 Fri. 19.0 10.5 
7.8 
Previous Rainfall 417.3 ~otal to date 425.1 
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9A.M. for pr.evi.ous 24 Hours 
1982 May 
Date Day Max.Temp. Min.Temp. Rainfall mm Remarks 
1 Sat. 20.0 11.0 
2 Sun. 19.0 13.0 1.0 
3 Mon. 18.5 11.5 1.8 
4 'lues. 21.0 12.0 
5 Wed. 23.5 11.0 
6 Thur. 24.0 13.0 
(19) 
7 Fri. 24.5 12.5 
8 Sat. 22.0 11.0 
9 Sun. 19.0 8.0 
10 Mon. 18.0 8.0 
11 Tues. 19.5 9.5 
12 Wed. 19.0 7.5 
13 Thur. 17.0 10.0 
(20) 
14 Fri. 16.5 10.5 
15 sat. 17.5 11.0 
16 sun. 19.0 10.0 
17 Mon. 21.0 9.5 
18 'T'ues. 21.0 9.5 
19 Wed. 22.0 11.5 
20 Thur. 22.0 19.0 
- ( 21) 
21 Fri. 18.5 9.0 
22 sat. 18.5 8.0 
23 Sun. 14.0 7.0 
24 Mon. 15.5 6.0 
25 Tues. 16.0 7.0 
26 Wed. 15.0 7.5 
27 Thur. 19.0 9.5 
~- - (22) 
28 Fri. 19.0 10.0 
29 Sat. 20.0 13.0 1.6 
30 Sun. 19.0 14.5 0.6 
31 Mon:: 20.9 10.0 
5.0 
Previous Rainfall 425.1 Total to date 430.1 
359 
9A.M. for previous 24 Hours 
1982 June 
Date Day Max. Temp. Min.Temp. Rainfall mm Remarks 
1 Tues. 17.0 8.0 9.2 
2 Wed. 14.5 8.5 
3 Thur. 15.5 8.0 
(23) 
4 Fri. 11.5 9.5 19.0 
5 Sat. 14.0 11.0 4.1 
6 Sun. 15.0 11.0 1.8 
7 Mon. 15.0 11.0 
8 Tues. 15.0 8.5 
9 Wed. 15.5 11.5 11.0 
.....!..Q_ Thur. 15.0 10.5 7.6 
(24) 
11 Fri. 15.0 9.0 
12 Sat. 16.0 10.0 
13 Sun. 16.0 11.0 
14 Mon. 15.5 12.0 0.8 
15 Tues. 16.0 13.0 17.6 
16 Wed. 17.5 9.0 .0.4 
17 Thur. 16.0 8.0 
(25) 
18 Fri. 15.0 7.0 
19 sat. 15.5 7.0 
20 Sun. 13.5 4.5 
21 Mon. 15.0 6.5 2.6 
22 Tues. 13.0 7.0 
23 Wed. 13.0 6.0 
24 Thur. 14.0 8.5 
( 26) 
25 Fri. 13.0 10.0 
26 sat. 13.0 10.0 
27 Sun. 15.5 5.0 
28 Mon. 14.0 5.0 
29 Tues. 15.0 7.0 
30 Wed. 14.0 7.0 
74.1 
Previous Rainfall 430.1 Total to date 504.2 
360 
9A.M. for previous 24 Hours 
1982 July 
Date Day Max.Temp. Min.Temp. Rainfall mm Remarks 
1 Thur. 14.0 9.0 0.5 
(27) 
2 Fri. 14.5 9.0 
3 Sat. 15.0 11.5 
4 Sun. lp.O 8.0 
5 Mon. 16.0 10.0 
6 Tues. 16.0 4.5 
7 Wed. 15.0 4.5 
8 Thur. 14.0 5.0 
~- ( 28) 
9 Fri. 13.0 7.0 
10 Sat. 
11 Sun. 
12 Mon. 16.0 9.0 13.0 
13 Tues. 15.0 9.0 12.2 
14 Wed. 15.0 10.0 7'."0 
...12.... Thur. 14.0 10.0 3.6 (29) 
16 Fi:i. 12.0 9.0 24.0 
17 Sat. 13.0 9.0 
18 Sun. 14.0 7.0 
19 Mon. 14.5 5.0 
20 Tues. 13.0 9.0 8.2 
21 Wed. 13.0 6.5 4.0 
22 Thur. 12.5 5.0 
-- (30) 
23 Fri. 8.0 5.0 1.0 
24 Sat. 
25 Sun. 17.0 7.0 3.2 
26 Mon. 15.5 7.0 
27 Tues. 15.0 8.5 
28 Wed. 14.0 6.0 
29 Thur. 16.0 6.5 
..lQ._ Fri. 13.5 6.0 
( 31) 
31 Sat. 14.0 5.0 
76.8 
Previous Rainfall 504.2 Total to date 581.0 
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9A.M. for previous 24 Hours 
1982 August 
Date Day Max.Temp. Min.Temp. Rainfall mm Remarks 
1 Sun. 15.0 5.0 
2 Mon, 16.0 5.0 
3 Tues. 18.0 6.0 
4 Wed. 20.5 8.0 
5 Thur. 17.0 8.0 
6 Fri. 16.5 8.0 
32) 
7 Sat. 16.5 9.5 1.4 
8 Sun. 15.0 9.0 
9 Mon. 20.0 7.5 
10 Tues. 19.0 9.0 
11 Wed. 21.0 8.0 
12 Thur. 18.5 10.5 
13 Fri. 22.0 7.0 
-
---- (33) 
14 Sat. 17.0 7.0 
15 Sun. 19.0 6.0 
16 Mon. 20.0 6.0 1.0 
17 Tues. 15.0 9.0 1.0 
18 Wed. 15.5 8.5 0.6 
19 Thur. 15.0 8.0 
20 Fri. 18.0 6.5 
- (34) 
21 Sat. 18.0 7.0 
22 Sun. 21.0 9.0 
23 Mon. 20.0 8.0 
24 Tues. 19.5 8.0 
25 Wed. 23.0 11.0 
26 Thur. 24.0 10.5 
..1]_ Fri. 21.0 11.5 
( 35) 
28 Sat. 22.0 10.5 
29 Sun. 21.0 10.0 
30 Mon. 23.0 9.0 
31 Tues. 28.0 5.0 
4.0 
Previous Rainfall 581.0 ~otal to date 585.0 
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9A.M. for previous 24 Hours 
1982 September 
Date Day Max.Temp. Mix.Temp. Rainfall mm Remarks 
1 Wed. 21.0 9.0 10.0 
2 Thur. 19.0 11.0 
3 Fri. 27.5 14.0 
"('3"61 
4 Sat. 20.0 11.0 
5 Sun. 22.0 9.0 
6 Mon. 24.0 8.0 
7 Tues. 21.5 9.5 
8 Wed. 18.0 5.0 
9 Thur. 20.0 8.0 
10 Fri. 21.0 8.0 
( 3 7) 
11 Sat. 20.0 7.0 
12 Sun. 19.0 7.0 
13 Mon. 18.0 6.0 
14 Tues. 19.0 9.5 
15 Wed. 19.0 9.5 
16 Thur. 17.0 8.5 
17 Fri. 29.0 10.0 
(38) 
18 Sat. 21.0 11.0 
19 Sun. 20.0 11.0 
20 Mon. 17.0 8.0 102.2 
21 Tues. 16.0 9.0 22.4 
22 Wed. 16.0 11.0 4.8 
23 Thur. 16.0 9.5 17.4 
24 Fri. 15.0 9.0 2.2 
( 3 9) 
25 Sat. 20.0 10.0 
26 Sun. 23.0 9.0 
27 Mon. 25.0 9.0 3.3 
28 Tues. 27.0 12.0 17.4 
29 Wed. 22.0 9.0 
30 Thur. 21.0 7.0 24.4 
204.1 
Previous Rainfall 585.0 Total to date 789.1 
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9A.M. for previous 24 Hours 
1982 October 
20.8 
Previous Rainfall 789.1 Total to date 809.9 
364 
9A.M. for pr.evi.ous 24 Hours 
1982 November 
8.2 
Previous Rainfall 809.9 Total to date 818.1 
365 
9A.M. for previous 24 Hours 
1982 December 
Date Day Max.Temp. Min.Temp. Rainfall mm Remarks 
1 Wed. 27.0 20.0 
2 Thur. 31.0 17.5 
3 Fri. 20.0 15.5 
( 49) 
4 Sat. 25.5 17.0 4.0 
5 Sun. 20.0 19.0 
6 Mon. 24.0 14.0 
7 Tues. 26.0 19.0 
8 Wed. 26.0 13.0 
9 Thur. 22.0 12.0 
10 Fri. 26.0 16.0 
(50) 
11 Sat. 23.0 17.0 
12 Sun. 24.0 17.0 6.2 
13 Mon. 23.0 14.0 
14 Tues. 24.0 16.0 
15 Wed. 28.0 18.0 
16 Thur. 31.0 21.0 
..ll.. Fri. 31.0 18.0 (51) 
18 Sat. 26.0 21.0 
19 Sun. 25.0 18.0 1.0 
20 Mon. 19.0 16.0 1.0 
21 Tues. 25.0 16.0 1.6 
22 Wed. 22.5 14.0 
23 Thur. 25.0 14.5 
24 Fri. 28.0 13.5 
--- (52) 
25 Sat. 36.0 20.0 
26 Sun. 21.0 17.0 
27 Mon. 19.0 15.0 2.2 
28 Tues. 27.0 19.5 
29 wed. 26.0 21.0 
30 Thur. 25.0 19.0 
31 Fri. 27.5 21.5 2.6 
18.6 
Previous Rainfall 818.1 Total for Year 836.7 
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9A.M. for previous 24 Hours 
1983 January 
Date Day Max.Ternp. Min. Temp. Rainfall IIUll Remarks 
m 
1 sat. 24.0 21.0 0.8 
2 Sun. 26.0 19.5 
3 Mon. 25.5 18.0 12.4 
4 Tues. 23.0 16.0 
5 Wed. 25.0 16.0 
6 Thur. 31.0 17.0 
7 Fri. 25.0 18.0 
rn 
8 Sat. 26.0 17.5 
9 Sun. 41.0 28.0 
10 Mon. 41.0 22.0 
11 Tues. 36.0 18.0 
12 Wed. 26.5 19.0 
13 Thur. 24.0 14.5 
14 Fri. 24.0 15.0 
m 
15 Sat. 26.0 15.0 
16 Sun. 26.0 20.0 
17 Mon. 27.0 16.5 
18 Tues. 26.5 18.0 
19 Wed. 27.0 19.0 
20 Thur. 21.0 14.0 
21 Fri. 26.0 15.0 
m 
22 Sat. 31.0 19.0 
23 Sun. 27.0 16.0 
24 Mon. 29.0 22.0 
25 Tues. 21.0 20.0 0.8 
26 Wed. 22.0 19.5 0.3 
27 Thur. 24.0 19.0 6.0 
28 Fri. 20.0 18.5 o. 6 
m 
29 sat. 23.0 18.5 
30 Sun. 28.0 20.0 
31 Mon. 30.0 19.0 
20.9 
Total to date 20.9 
'!m 
9A.M. for previous 24 Hours 
1983 February 
Date Day Max.Temp. Min.Temp. Rainfall mrn Remarks 
1 Tues. 30.0 17.5 
2 Wed. 36.5 19.0 
3 Thur. 29.0 20.0 1.3 
4 Fri. 27.0 21.0 3.6 
---m 
5 Sat. 28.5 19.5 
6 Sun. 29.0 20.5 
7 Mon. 29.0 18.0 
8 Tues. 33.0 18.5 
9 Wed. 32.0 20.5 
10 Thur. 30.0 19.5 
_!L Fri. 30.0 21.0 12.2 (7) 
12 Sat. 26.5 21.0 6.0 
13 sun. 25.5 18.5 0.9 
14 Mon. 26.5 19.0 0.6 
15 Tues. 28.5 18.0 
16 Wed. 30.5 19.0 
17 Thur. 30.0 18.0 
18 Fri. 35.0 18.0 1.2 
19 sat. 21.0 19.0 (8) 
20 Sun. 25.0 18.0 2.2 
21 Mon. 23.0 18.5 3.8 
22 Tues. 25.5 18.0 0.2 
23 Wed. 27.0 18.5 2.4 
24 Thur. 29.0 20.5 3.0 
25 Fri. 27.5 20.0 
26 Sat. 28.0 20.0 4.6< 9 > 
27 Sun. 25.0 20.0 4.2 
28 Mon. 27.5 21.0 
46.2 
Previous Rainfall 20.9 Total to Date 67.1 
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9A.M. for pr.evious 24 Hours 
1983 March 
Date Day Max.Temp. Min.Temp. Rainfall mm Remarks 
l Tues. 28.5 20.0 0.3 
2 Wed. 29.0 19.0 
3 Thur. 30.5 18.0 
4 Fri. 29.0 20.0 
( 10) 
5 Sat. 30.0 19.0 
6 Sun. 33.0 20.0 
7 Mon. 29.0 17.5 
8 Tues. 31.0 18.5 
9 Wed. 29.0 18.5 
10 Thur. 41.5 19.0 
..11.... Fri. 26.5 19.0 0.3 (ll) 
12 Sat. 27.0 14.0 
13 sun. 28.5 17.0 
14 Mon. 28.5 21.0 
15 Tues. 23.5 21.5 0.3 
16 Wed. 23.0 17.0 37.0 
17 Thur. 18.5 18.0 43.4 
18 Fri. 20.0 17.0 8.3 
. -(12) 
19 Sat. 23.5 17.5 1.0 
20 sun. 24.5 20.0 12.2 
21 Mon. 21. o- 20.0 75.8 
22 Tues. 21.0 18.5 56.6 
23 Wed. 28.0 15.5 
24 Thur. 29.0 l4. 5 
....£L Fri. 27.0 16.5 (13) 
26 Sat. 23.5 16.0 
27 sun. 24.5 17.5 2.0 
28 Mon. 24.5 17.0 
29 Tues. 24.0 16.0 
30 Wed. 24.0 14.0 
31 Thur. 
237.2 
Previous Rainfall 67.1 Total to date 304.3 
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9A.M. for pr.evious 24 Hours 
1983 April 
Date Day Max .. Temp. Min. Temp. Rainfall mm Remarks 
1 Fri. Not recorded 
(14) 
2 Sat. " " 
3 Sun. " " 
4 Mon. " " 
5 Tues. 20.0 14.0 64.4 Total rain since 
9A.M. Wed. 
30 Mar. 
6 Wed. 24.5 12.0 
7 Thur. 21.5 9.0 
8 Fri. 20.0 12.0 
(15) 
9 sat. 
10 Sun. 
11 Mon. 24.0 14.5 
12 Tues. 25.0 17.0 1.6 
13 Wed. 18.5 15.0 23.0 
14 Thur. 18.0 12.0 
~ Fri. 20.0 12.0 ( 16) 
16 Sat. 20.0 12.0 
17 sun. 18.0 11.0 
18 Mon. 17.0 9.0 34.2 
19 TUes. 21.0 13.0 
20 Wed. 21.5 11.0 
21 Thur. 21.0 12.0 
22 Fri. 20.5 12.5 
- - -(17) 
23 sat. 21.5 15.5 
24 Sun. 18.5 15.0 20.2 
25 Mon. 24.5 15.0 8.2 
26 Tues. 20.5 11.5 
27 Wed.- :21.. 0 14.5 4.4 
28 Thur. 17.0 14.0 2.8 
29 Fri. 18.5 16.0 2.4 
(18) 
30 sat. 16.5 16.0 34.0 
195.2 
Previous Rainfall 304.3 Total to date 499.5 
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9A.M. for previous 24 Hours 
1983 May 
Date Day Max.Temp. Min.Temp. Rainfall nun Remarks 
1 Sun. 17.0 15.5 10.4 
2 Mon. 18.5 16.5 24.6 
3 Tues. 20.0 17.5 8.2 
4 Wed. 21.5 12.5 
5 Thur. 20.0 12.0 
6 Fri. 20.0 10.5 
(19) 
7 Sat. 20.5 10.0 
8 Sun. 20.0 10.5 
9 Mon. 22.0 11.0 
10 Tues. 22.0 11.5 
11 Wed. 21.0 12.0 
12 Thur. 19.0 15.0 
..1:L Fri. 19.0 10.0 ( 20) 
14 Sat. 20.0 11.5 
15 sun. 21.0 13.5 
16 Mon. 18.0 10.5 1.3 
17 Tues. 18.0 10.0 
18 Wed. 15.5 10.5 
19 Thur. 17.5 11.0 _H6 
...lQ_ Fri. 19.0 11.0 
(21) 
21 Sat. 18.0 12.5 23.0 
22 Sun. 16.0 15.0 62.0 
23 Mon. 18.0 15.5 0.5 
24 Tues. 19.0 16.0 13.6 
25 Wed. 17.0 15.5 17.0 
26 Thur. 16.0 15.0 64.8 
....n_ Fri. 15.0 13.5 11.2 
( 22) 
28 Sat. 16.0 14.5 6.8 
29 sun. 20.0 10.5 
30 Mon. 19.0 9.0 
31 Tues. 16.5 7.0 
245.0 
Previous Rainfall 499.5 Total to date 744.5 
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9A.M. for previous 24 Hours 
1983 June 
Date Day Max.T.emp. Min •. Temp. Rainfall nun Remarks 
1 Wed. 15.5 7.0 
2 Thur. 16.0 9.0 
3 Fri. 15.0 11.0 1.4 
(23) 
4 Sat. 16.0 12.0 3.0 
5 sun. 17.0 13.0 1.8 
6 Mon. 16.0 13.0 3.7 
7 Tues. 16.0 13.0 4.6 
8 Wed. 16.0 9.5 
9 Thur. 14.0 4.0 
...!Q_ Fri. 13.5 5.0 
(24) 
11 Sat. 15.0 5.5 
12 sun. 13.0 3.5 
13 Mon. 14.0 5.0 
14 Tues. 14.0 5.0 
15 Wed. 14.0 5.0 
16 Thur. 14.5 8.5 
...12_ Fri. 15.0 9.5 0.4 
(25) 
18 Sat. 14.5 11.0 4.6 
19 sun. 15.0 13.5 32.0 
20 Mon. 17.0 13.0 31.6 
21 Tues. 15.0 11.0 10.4 
22 Wed. 15.5 11.0 
23 Thur. 15.0 10.0 
..2L Fri. 15.0 10.0 ( 26) 
25 Sat. 14.0 8.5 
26 Sun. 16.0 6.0 
27 Mon. 12.0 2.0 
28 Tues. 11.5 2.0 
29 Wed. 11.5 4.5 
30 Thur. 17.5 8.5 
93.4 
Previous Rainfall 744.5 Total to date 837.5 
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9A.M. for previous 24 Hours 
1983 July 
Date Day Max.Temp. Min.T.emp. Rainfall mrn Remarks 
1 Fri. 15.0 9.5 
. ( 27) 
2 Sat. 19.0 7.5 
3 Sun. 16.0 8.0 
4 Mon. 15.0 10.0 8.0 
5 Tues. 13.0 8.0 1.6 
6 Wed. 13.0 10.0 2.4 
7 Thur. 13.0 5.5 1.8 
8 Fri. 13.0 8.0 
-
- - (28) 
9 Sat. 12.0 9.0 
10 Sun. 12.0 6.0 
11 Mon. 14.0 5.0 
12 Tues. 16.5 6.5 
13 Wed. 17.0 7.0 
14 Thur. 14.0 7.0 
15 Fri. 13.0 6.0 
(29) 
16 Sat. 14.0 7.0 
17 Sun. 16.0 7.0 
18 Mon. 15.5 7.0 
19 Tues. 15.5 6.0 
20 Wed. 17.5 5.0 
21 Thur. 11.0 7.0 3.2 
22 Fri. 14.0 3.5 
( 30) 
23 Sat. 14.5 5.5 
24 sun. 13.5 8.0 2.0 
25 Mon. 14;5 9.0 
26 'l'.ues. 15.0 6.0 
27 Wed. 19.0 7.0 
28 Thur. 20.5 8.5 3.0 
:i9 Fr. 16.5 8.0 4.6 
2Q_ Sat. 19.0 7.0 
(31) 
31 sun. 17.5 7.0 
26.6 
Previous Rainfall 837.5 Total to date 864.1 
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9A.M. for previous 24 Hours 
1983 August 
Date Day Max.Temp. Min. Temp. Rainfall mm Remarks 
1 Mon. 17.0 7.0 0.4 
2 Tues. 17.0 7.5 
3 Wed. 17.0 8.0 4.0 
4 Thur. 11.5 8:o 6.5 
5 Fri 13.5 6.0 
6 Sat. 15.5 5.5 
( 32) 
7 Sun. 20.5 6.5 
8 Mon. 21.5 8.5 
9 Tues. 22.0 9.0 
10 Wed. 19.5 7.0 
11 Thur. 16.0 7.0 
12 Fri. 18.0 8.0 8.0 
..1.L Sat. 14.0 11.0 34.0 (33) 
14 Sun. 17.0 9.0 
15 Mon. 19.0 9.0 
16 Tues. 19.5 10.0 
17 Wed. 20.0 10.0 
18 Thur. 16.0 7.0 1.8 
19 Fri. 15.5 9.0 4.4 
20 Sat. 13.0 6.0 2.0 
~- ---- ( 34) 
21 Sun. 16.0 6.5 
22 Mon. 18.0 8.0 
23 Tues. 18.0 8.5 
24 Wed. 20.0 11.0 4.7 
25 Thur. 18.5 11.0 3.2 
26 Fri. 18.0 12.0 1.0 
.If__ Sat. 15.5 9.5 3.4 
( 35) 
28 Sun. 17.0 6.0 
29 Mon. 18.0 6.5 
30 Tues. 19.0 7.0 
31 Wed. 19.5 8.0 
73.4 
Previous Rainfall 864.1 Total to date 937.5 
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9A.M. for previous 24 Hours 
1983 September 
Date Day Max.Temp. Min.Temp. Rainfall mm Remarks 
1 Thur. 21.0 10.0 
2 Fri. 22.5 8.5 
3 Sat. 23.5 12.0 
,-- sun. 21.5 8.0 1.4 (36) 
5 Mon. 20.0 12.0 
6 Tues. 22.0 12.5 2.7 
7 Wed. 24.5 11.0 
8 Thur. 23.5 10.5 
9 Fri. 22.0 10.5 17.2 
10 sat. 22.0 12.0 3.-6 
. ( 3 7) 
11 sun. 18.0 7.5 0.4 
12 Mon. 22.0 8.0 
13 Tues. 20.0 6.0 
14 Wed. 20.5 10.5 
15 Thur. 27.0 11.5 21.0 
16 Fri. 21.5 11.0 4.0 
..J2_ sat. 18.5 9.5 0.8 
( 38) 
18 Sun. 19.0 11.0 
19 Mon. 20.5 10.5 
20 Tues. 21.0 12.0 
21 Wed. 24.0 11.0 
22 Thur. 22.5 8.0 
23 Fri. 21.0 10.0 
24 Sat. 31.0 16.5 
·-- (39) 
25 Sun. 23.5 13.0 
26 Mon. 20.0 11.0 
27 Tues. 17.0 8.0 
28 Wed. 24.5 11.5 
29 Thur. 29.5 15.0 
30 Fri. 32.5 16.5 17.0 
74.1 
Previous Rainfall 937.5 Total to date 1011.6 
9A.M. for previous 24 Hours 
1983 October 
Date Day Max.Temp. Min. Temp. Rainfall mm Remarks 
1 Sat. 21.5 13.0 
- - ( 40) 
2 Sun. 25.0 13.5 
3 Mon. 30.5 15.0 
4 Tues. 24.0 14.0 14.4 
5 Wed. 20.0 12.0 38.2 
6 Thur. 14.0 11.0 25.4 
7 Fri. 16.5 9.0 9.6 
8 sat. 20.5 9.0 
( 41) 
9 Sun. 21.0 10.0 
10 Mon. Z3.0 16.0 0.3 
11 Tues. 23.0 15.0 8.0 
12 Wed. 19.5 15.0 2.5 
13 Thur. 21.0 14.5 1.6 
14 Fri. 22.5 18.0 13.2 
.....!2.._ Sat. 21.0 17.0 16.6 ( 4 2) 
16 sun. 20.0 14.0 23.2 
17 Mon. 25.0 12.0 
18 Tues. 24.0 ll.G 
19 Wed. 24.0 16.0 0.9 
20 Thur. 22.5 12.0 6.4 
21 Fri. 20.5 10.0 
..E... Sat. 23.5 13.5 ( 4 3) 
23 Sun. 22.0 11.0 
24 Mon. 23.5 14.0 36.0 
25 Tues. 20.0 10.0 
26 Wed. 25.5 15.5 
27 Thur. 
28 Fri. 
29 sat. 
(44) 
30 sun. 
31 Mon. 46 
Previous Rainfall 1011.6 Total to date 
Appendix 3 
Year 1981 
Week 1 2 
2 5 
3 2 
4 4 
5 5 
6 6 
7 4 
8 7 
9 2 
10 3 
11 0 
12 1 
13 1 
14 7 
15 1 
16 0 
17 0 
18 7 
19 4 
20 0 
21 6 
22 5 
23 1 
24 3 
25 5 
26 2 
Number of M.S.D. per calendar week at Warrah 
(Pearl Beach) for 1981-1983 inclusive. 
Week No. 1 in each year begins on the 1st of 
January. 
1982 1983 1981 1982 1983 
1 2 27 0 0 5 
2 0 28 0 6 2 
6 0 29 5 7 2 
0 2 30 7 4 5 
4 1 31 7 0 4 
0 1 32 0 1 3 
0 3 33 0 2 7 
2 4 34 0 0 5 
5 2 35 4 3 1 
7 0 36 0 2 5 
7 3 37 0 0 7 
4 7 38 2 5 3 
5 3 39 2 7 1 
2 4 40 1 2 5 
2 4 41 5 5 7 
0 7 42 6 1 6 
0 6 43 4 1 4 
2 7 44 5 3 3 
0 2 45 6 0 0 
0 2 46 3 2 1 
0 7 47 6 0 0 
4 7 48 2 0 3 
7 7 49 0 1 N.A. 
7 0 50 3 1 N.A. 
6 7 51 3 0 N.A. 
0 4 52 2 2 N.A. 
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~ 
Appendix 4,a Monthly totals and average proportions of M.S.D. over 50 years from 1982-1983 inclusive. 
Data are based on rainfall at the Sydney Observatory. 
January February 
1982 5 0.16 .. 4 0.14 
1981 11 0.36 18 0.64 
1980 10 0.32 4 0.14 
1979 8 0.26 5 0.18 
1978 16 0.52 5 0.18 
1977 16 0.52 14 0.50 
1976 14 0.45 19 0.66 
1975 8 0.26 13 0,46 
1974 15 0.48 10 0.36 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1965 
1965 
1964 
1963 
1962 
1961 
1960 
11 0.36 26 0.93 
21 0.68 20 0.69 
11 0.36 20 0.71 
20 0.65 8 0.28 
4 0.13 10 0.35 
12 0.39 4 0.14 
8 0.26 10 0.35 
4 0.13 11 0.39 
5 0.16 
4 0.13 
9 0.29 
4 0.14 
5 0.18 
8 0.28 
18 0.58 14 0.50 
7 0.23 13 0:46 
9 0.29 13 0.46 
March April May June July Auqust September October November December 
26 0.84 8 OU2J" 4 0.13 22 0.73 19 0.61 8 0.26 14 
6 0.19 11 Ol3~'16 0.52 23 0.77 13.0.42 7 0.23 3 
7 0.23 5 0.17 21 0.18 21 0.70 8 0.26 8 0.26 3 
20 0.65 12 0.40 19 0.61 20 0.33 12 0.39 6 0.19 7 
18 0.58 15 0.50 17 0.55 25 0.83 10 0.32 10 0.32 18 
12 0.39 6 0.20 13 0.42 24 0.80 4 0.13 14 0.45 16 
21 0.63 19 0.63 8 0.26 21 0.70 26 0.84 12 0.39 25 
0.47 14 
0.10 10 
0.10 8 
0.23 14 
0.60 13 
o. 53 4 
0.83 23 
19 0.61 15 0.50 5 0.16 18 0.60 12 0.39 12 0.39 14 
19 0.61 22 0.73 21 0.68 25 0.83 11 0.36 29 0.94 13 
0.47 17 
0.43 20 
24 0.77 30 1.00 30 0.97 28 0.93 31 1.00 25 0.81 
2~ 0.74 23 0.77 25 0,81 30 1.00 5 0.16 22 0.11 
18 0.58 13 0.43 16 0.52 16 0.53 14 0.45 17 0.55 
21 0.68 15 0.50 6 0.19 22 0.73 1 0.03 14 0.45 
11. 0.36 10 0.33 18 0.58 27 0.90 16 0.52 14 0.61 
14 0;45 6 0.20 11 0.36 5 0.50 11 0.36 9 0.29 
17 0.55 14 0.47 9 0.29 28 0.93 14 0.45 20 0.65 
19 0.61 7 0.23 14 0.45 15 0.50 4 0.13 16 0.52 
5 0.16 14 0.47 10 0.32 9 0.30 23 0.74 7 0.23 
13 0.42 17 0.57 12 0.42 15 0.50 4 0.13 8 0.26 
27 0.87 21 0.70 24 0.77 28 0.93 16 0.52 20 0.65 
12 0.39 22 0.73 15 0.48 2 0.07 20 0.65 24 0.77 
12 0.39 14 0.47 9 0.29 16 0.53 13 0.42 24 0.77 
15 0.48 11 0.37 12 0.39 21 0.70 16 0.52 11 0.36 
18 0.60 
7 0.23 
13 0.43 
23 0. 77 
18 0.60 
2 0.07 
11 0.37 
18 0.60 
16 0.53 
11 0.37 
11 0.37 
12 0.40 
17 0.57 
18 0.60 
26 
25 
1 
10 
18 
4 
13 
16 
13 
16 
12 
8 
16 
18 
0.45 4 
0.32 16 
0.26 4 
0.45 9 
0.42 12 
0.13 7 
0.74 14 
0.55 8 
0.65 16 
0.84 20 
0.81 23 
0. 03 11 
0.32 18 
0.58 18 
0.13 3 
0. 42 9 
0. 52 11 
0.42 7 
0.52 8 
0.39 8 
0.26 3 
0.52 16 
0. 58 11 
0.13 4 
0. 53 8 
0.13 5 
0. 30 0 
0.40 13 
0. 23 6 
0.47 4 
o. 27 5 
0.53 3 
0.67 13 
o. 77 14 
0.37 10 
0.60 13 
o. 60 5 
0.10 8 
0. 30 8 
0. 37 11 
0.23 11 
0.27 6 
0.27 16 
0.10 13 
o. 53 13 
0.37 15 
0.13 
0.26 
0.16 
0 
0.42 
0.19 
0.13 
0.16 
0.10 
0.42 
0.45 
0.32 
0. 42 
0.16 
0.26 
0.26 
0. 36 
0.36 
0.19 
0.52 
0.42 
0.42 
0.48 
(Cont'd) 
Ill 
Appendix 4,a (Cont'd) 
January February 
1959 17 0.55 9 0.32 
1958 13 0.42 14 0.50 
1957 7 0.23 12 0.42 
1956 10 0.32 18 0.64 
1955 8 0.26 13 0.46 
1954 12 0.39 18 0.64 
1953 10 0,32 18 0.64 
1952 4 0.13 8 0.28 
1951 17 0.55 16 0.57 
1950 6 0.19 10 0.35 
1949 13 0.42 14 0.50 
1948 18 0.58 12 0.42 
1947 10 0.32 13 0.46 
1946 4 0.13 10 0.35 
1945 8 0.26 9 0.32 
1944 8 0.26 7 0.25 
1943 7 0.23 3 0.11 
1942 2 0.06 7 0.25 
1941 11 0.36 9 0.32 
1940 3 0.10 4 0.14 
1939 9 0.29 1 0.04 
1938 12 0.39 8 0.28 
1937 10 0.32 7 0.25 
March April May June July Auqust September October November December 
20 
15 
9 
26 
25 
5 
18 
13 
18 
23 
18 
17 
10 
16 
8 
14 
6 
15 
11 
4 
24 
12 
0.65 17 0.57 17 0.55 18 0.60 25 0.81 17 0.55 12 0.40 19 
0.48 12 0.90 8 0.26 21 0.70 9.0.29 16 0.53 11 0.37 14 
0.29 9 0.30 2 0.07 13 0.43 19 0.61 22 0.71 6 0.20 3 
0.84 9 0.30 24 0.77 24 0.80 17 0.55 14 0.45 16 0.53 16 
0.81 18 0.60 16 0.52 22 0.73 24 0.77 7 0.23 11 0.37 14 
0.16 7 0.23 13 0.42 6 0.20 20 0.65 10 0.32 10 0.63 19 
0.58 7 0.23 18 0.58 14 0.47 13 0.42 21 0.58 18 0.60 12 
0.42 23 0.77 19 0.61 10 0.33 12 0.39 27 0.87 8 0.27 18 
0.58 12 0.40 22 0.71 26 0.87 14 0.45 13 0.42 16 0.53 10 
0.74 24 0.80 27 0.87 24 0.80 26 0.89 23 0.74 15 0.50 24 
0.58 11 0.31 21 0.68 28 0.93 12 0.39 19 0.61 15 ·0.83 12 
0.55 11 0.37 11 0.36 23 0.77 
0.32 21 0.70 10 0.32 15 0.50 
0.52 22 0.73 12 0.39 19 0.63 
0.26 24 0.80 19 0.61 24 0.80 
0.45 16 0.53 14 0.45 13 0.43 
0.19 12 0.40 21 0.68 13 0.43 
0.48 7 0.23 10 0.32 26 0.87 
0.36 18 0.60 20 0.65 23 0.77 
0.13 19 0.63 22 9.71 13 0.43 
0.77 21 0.70 22 0.71_13 0.43 
0.39 12 0.40 21 0.68 7 0.23 
10 0.32 5 0.16 20 0.67 
9 0.29 14 0.45 8 0.27 
5 0.16 2 0.07 9 0.30 
15 0.48 21 0.68 4 0.13 
21 0.68 20 0.65 10 0.33 
6 0.19 22 0.71 22 0.73 
15 0.48 11 0.36 7 0.23 
16 0.52 17 0.55 17 0.57 
10 0.32 12 0.39 14 0.47 
17 0.55 15 0.48 6 0.20 
9 0.29 20 0.65 14 0.47 
8 
12 
10 
7 
10 
12 
14 
10 
9 
13 
13 
0.61 
0.45 
0.10 
0.52 
0.45 
0.61 
0.39 
0.58 
0.32 
0.77 
0.39 
0.26 
0.39 
0.32 
0.22 
0.32 
0.39 
0.45 
0.32 
0.29 
0.42 
0.42 
17 0.55 24 0.80 9 0.29 24 0.80 21 0.68 18 0.58 7 0.23 16 0.52 
13 
4 
7 
6 
12 
13 
7 
14 
2 
18 
9 
5 
1A 
8 
10 
4 
22 
14 
8 
12 
10 
8 
o,43 ·a o.26 
0.13 14 0.45 
0.23 6 0.19 
0.20 7 0.23 
0.40 16 0.52 
0.43 7 0.23 
0.23 2 0.07 
0.47 8 0.26 
0.07 4 0.13 
0.60 8 0.26 
0.30 8 0.26 
0.17 9 
0.47 21 
0.27 4 
0.33 7 
0.13 6 
0.73 10 
0.47 7 
0.27 6 
0. 40 11 
0.33 3 
0.27 4 
0.29 
0.68 
0.13 
0.23 
0.19 
0.32 
0.23 
0.19 
0.36 
0.10 
0.13 
9 0.30 9 0.29 
(Cent' d) 
~ 
Appendix 4,a (Cont'd) 
January 
1936 11 0.36 
1935 11 0. 36 
1934 6 0.19 
1933 14 0.45 
so 
Year 
x 
S.E. 
0.32 
0.02 
February 
12 0.42 
7 0.25 
12 0.42 
1 0.04 
0.38 
0.03 
March April May 
18 
9 
10 
11 
0.58 11 0.37 12 0.39 
0.29 11 0.37 20 0.65 
0.32 19 0.63 17 0.55 
0.36 18 0.60 11 0.36 
0.48 
0.03 
0.49 
0.03 
o.so 
0.03 
June 
15 0.50 
22 0.73 
25 0.83 
20 0.67 
0.65 
0.03 
July August September October November December 
11 o. 36 9 0.29 16 
20 0.65 1 0.03 15 
19 0.61 21 0.68 19 
21 0.68 
0.47 
0.03 
2 0.07 16 
0.47 
0.03 
0. 53 11 
0. so 11 
0.63 14 
0.53 16 
0.45 
0.03 
0.36 2 
0.36 7 
0. 45 11 
0.52 14 
0.42 
0.02 
0.07 
0.23 
0.37 
0.47 
0.35 
0.03 
14 
11 
19 
14 
0.45 
0.36 
0.61 
0.45 
0.29 
0.02 
i 
Appendix_ 4Lb Estimated averaqe monthly M.s.o. proportions followinq 4 burns in the 
averaqe rainfall year for Sydney. (50-year sample) 
Burns occur 
on the first Time After Seed Release (Months) day of the 
month. 1 2 3 4 5 6 7 8 9 10 11 
FEB. BURN 1 0.48 0.49 0.49 0.53 0.52 0.51 0.50 0.49 0.48 N.A. N.A. 
2 0.49 0.50 0.55 0.53 0.52 0.51 0.49 0.48 N.A. N •• A. 
Month of 3 0.50 0.58 0.54 0.52 0.51 0.49 0.47 N.A. N.A. 
Seed release 4 0.65 0.56 0.53 0.51 0.49 0.47 N.A. N.A. (Seeds 5 0.47 0.47 0.46 0.45 0.43 N.A. • 
assumed to 6 0.47 0.46 0.45 0.42 N.A. • 
be released 7 0.45 0.43 0.41 N.A. • 
en-masse) 8 0.42 0.39 N.A • • 
Time Zero = 9 0.35+ N.A • • 
Burn date 10 N.A. • 
11 N.A. 
APR. BURN 1 0.50 0.58 0.54 0.52 0. 51 0.49 0.47 N.A. N.A. 0.38 0.4 
3 months 2 o. 65 0.56 0.53 0.51 0.49 0.47 N.A. N.A. 0.38 0.43 3 0.47 0.47 0.46 0.45 0.43 N.A. N.A. 0.38 0.43 for burn 4 0.47 0.46 0.45 0.42 N.A. N.A. 0.38 0.43 
6 months 5 0.45 0.43 0.41 N.A. N.A. 0.38 0.43 6 0.42 0.39 N.A. N.A. 0.38 0.43 post burn 7 0.35 N.A. N.A. 0.38 0.43 
8 N.A. N.A. 0.38 0.43 
9 N.A. 0.38 0.43 
10 0.38 0.43 
12 months 11 0.48 
post burn 
--- - - - -· - -- ------··- -
+ N.A. means estimates in Dec.-Jan. were not counted as having any effect. 
(Cont'd) 
.. 
!!! 
AEEendix 4 1b (Cont'd) 
Burns occur 
on the first Time After Seed Release (Months) 
day of the 
month. 1 2 3 4 s 6 7 8 9 10 11 
SEPT. BURN 1 0.42 0.39 N.A. N.A. 0.38 0.43 o. 45 0.46 o.so o.so 0.49 
2 0.35 N.A. N.A. 0.38 0.43 0.45 0.46 0.50 0.50 0.49 
3 N.A. N.A. 0.38 0.43 0.45 0.46 o.so 0.50 0.49 
4 N.A. 0.38 0.43 0.45 0.46 o.so 0.50 0.49 
5 0.38 0.43 0.45 0.46 o.so 0.50 0.49 • 
6 0.48 0.49 0.49 0.53 0.52 0.51 
7 0.49 0.50 0.55 0.53 0.52 
8 o.so 0.58 0.54 0.52 
9 0.65 0.56 0.53 
10 0.47 0.47 
11 0.47 
DEC. BURN 1 N.A. 0.38 0.43 0.45 0.46 0.50 0.50 0.49 0.49 0.48 0.47 
2 0.38 0.43 0.45 0.46 0.50 0.50 0.49 0.49 0.48 0.47 
3 0.48 0.49 0.49 0.53 0.52 0.51 0.50 0.49 0.48 
4 0.49 0.50 0.55 o. 53 0.52 0.51 0.49 0.48 
5 0.50 0.58 0.54 0.52 0.51 0.49 0.47 
6 0.65 0.56 0.53 0.51 0.49 0.47 
7 0.47 0.47 0.46 0.45 0.43 
8 0.47 0.46 0.45 0.42 
9 0.45 0.43 0.41 
10 0.42 0.39 
11 0.35 
~~ 
* Calculated % soil water storage (of field capacity) using rainfall from Warrah Appendix 5. 
(Pearl Beach), 1981- 1983. Data are for calendar weeks commencing on the 
1st of January each year. 
* using WATBAL 9- continuous function) 
Week No. 1981 1982 1983 week No. 1981 1982 1983 
1 18 0 0 29 32 57 49 
2 5 0 0 30 37 43 41 
3 0 79 0 31 24 26 35 
4 1 40 0 32 12 13 59 
5 0 61 0 33 4 6 47 
6 100 29 0 34 1 2 39 
7 100 5 0 35 1 3 20 
8 100 0 0 36 0 0 32 
9 68 5 0 37 0 0 87 
10 46 56 0 38 0 100 19 
11 20 61 ;63 39 0 100 16 
12 5 99 100 40 0 73 77 
13 0 88 72 41 3 100 90 
14 59 66 100 42 100 70 90 
15 36 48 100 43 76 41 97 
16 18 28 100 44 100 16 60 
17 6 13 100 45 79 0 24 
18 23 7 100 46 50 0 1 
19 14 3 82 47 99 0 0 
20 6 1 68 48 55 0 N.A. 
21 100 0 100 49 13 0 N.A. 
22 93 6 91 50 6 0 N.A. 
23 93 38 89 51 0 0 N.A. 
24 77 44 72 52 0 0 N.A. 
25 66 33 100 
26 50 22 83 
27 35 13 80 
28 22 36 63 
~ 
Appendix 6 Monthly averages of mean daily pan evaporation for Sydney Airport 
Observatory Office (Units-mm.). Averages calculated for 1974-1981 
inclusive. 
Month Jan. Feb. Mar. Apr. May June Jul. Aug. Sept. Oct. Nov. Dec. 
Average 6.9 6.2 5.1 4.2 3.0 2.8 3.0 3.7 4.7 5.4 6.6 8.1 
~ 
Appendix 7 Histories of the moisture index (\ water storage, as calculated for Warrah) for each 
cohort of seedlings in Burns I-V. Average weekly water storages (\ of field capacity) 
are given for seven successive fortnightly periods after the emergence date in each 
cohort. 
SAMPLED SUCCESSIVE FORTNIGHTLY PERIODS SPECIES BURN COHORT EMERGENCE 
DATE 1 2 3 4 5 6 7 
--
I!· er!cifolj.!! I a 22/2/81 100 57 13 30 27 30 10 
b 3/3/81 84 33 3 47 12 18 53 
c 12/3/81 33 3 47 12 19 53 93 
d 17/4/81 27 15 10 97 85 58 29 
e 4/5/81 15 10 87 85 58 29 35 
f 3/7/81 44 27 32 8 1 0 0 
g 25/7/81 35 18 3 1 0 0 52 
II h 29/8/81 1 0 0 2 88 90 75 
i 13/11/81 65 17 10 0 0 60 45 
j 24/11/81 75 44 3 0 40 50 17 
k 2/12/81 17 10 0 0 60 45 3 
1 3/2/82 52 17 3 59 94 57 21 
m 12/4/82 57 21 5 1 21 39 18 
III n 5/11/81 90 75 44 3 0 40 50 
0 13/11/81 65 17 10 0 0 60 45 
p 24/11/81 75 44 3 0 40 50 17 
IV q 22/8/82 4 2 50 87 85 29 0 
r 11/10/82 85 56 8 0 0 0 0 
s 2/11/82 28 0 0 0 0 0 0 
t 2/11/82 28 0 0 0 0 0 0 
(Cont'd) 
• 
Aeeendix 7 (Cont'd) 
SAMPLED SUCCESSIVE FORTNIGHTLY PERIODS SPECIES BURN COHORT EMERGENCE 
DATE 1 2 3 4 5 6 7 
!· serrata I a 4/2/81 1 100 84 33 3 47 12 
b 17/2/81 100 84 33 3 47 12 19 
c 27/2/81 84 33 3 47 12 19 53 
d 3/3/81 84 33 3 47 12 19 53 
II e 29/8/81 1 0 0 2 88 90 75 
f 9/9/81 1 0 0 52 88 75 77 
9 21/9/81 0 0 52 88 75 77 10 
h 7/11/81 89 75 34 3 0 40 51 
i 24/11/81 70 34 3 0 40 50 17 
III j 1/9/82 5 0 100 87 56 8 0 
k 28/7/82 100 87 56 8 0 0 0 
1 2/11/82 28 0 0 0 0 0 0 
IV m 22/8/82 4 2 50 87 135 28 0 
n 28/9/82 100 87 56 8 0 0 0 
0 2/11/82 28 0 0 0 0 0 0 
~ 
~gendix 7 (Tont'd) 
SAMPLED SUCCESSIVE FORTNIGHTLY PERIODS 
SPECIES BURN COHORT EMERGENCE 
DATE 1 2 3 4 5 6 7 
Petrophile I a 12/3/81 33 3 47 12 19 53 93 
b 17/4/81 27 10 97 85 58 29 
c 23/4/81 12 19 53 93 77 43 27 
d 28/5/81 97 85 58 29 35 18 3 
e 9/6/81 93 77 43 27 30 8 1 
f 3/7/81 44 27 32 8 1 0 0 
q 22/7/81 27 32 8 1 0 0 2 
h 6/8/81 18 3 1 0 0 52 88 
i 24/11/81 75 44 3 0 40 so 17 
II j 13/11/81 65 77 10 0 0 60 45 
k 24/11/81 75 44 3 0 40 so 17 
1 2/12/81 77 10 0 0 60 45 3 
m 21/3/82 80 77 38 10 2 3 41 
n 12/4/82 57 21 5 1 21 39 18 
III 0 6/11/81 89 75 34 3 0 40 51 
p 13/11/81 65 77 10 0 0 60 45 
q 24/11/81 70 34 3 0 40 50 17 
r 2/12/81 77 10 0 0 60 45 3 
8 15/12/81 10 0 0 60 45 3 30 
t 16/3/82 59 94 57 20 5 1 22 
u 12/4/82 57 20 5 1 22 39 18 
v 15/6/82 41 28 25 so 20 4 2 
t:ont'd) 

